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THE RIGHT STEAM TRAP 
FOR LIGHT CONDENSATE LOADS 








a Successful companion to the standard Series 60 YARWAY 
Impulse Steam Trap, the !»’’ No. 20-A is right and recom 
mended for light load applications in 

REFINERIES, CHEMICAL AND PROCESSING PLANTS on steam 
tracer lines, meter boxes, steam mains, separators, small dryers, 
pipe coils, small unit heaters, etc 

POWER PLANTS on headers, fuel oil preheaters, compressed air 
lines, small steam jacketed fire pumps, etc. 

HOSPITALS, SCHOOLS, HOTELS AND INSTITUTIONS on auto 
claves, sterilizers, steam tables, washers, small pressure cookers, 
steam mains, etc 

LAUNDRIES on small presses, puff irons, sock forms, drying cabi- 
nets, starch cookers, steam mains, etc. 


The 20-A has all the YARwAyY Impulse Trap features such as 
small size, stainless steel body and working parts, low cost, 
non-freezing—and immediate availability through 270 local 
Industrial Distributors. 


Write for Bulletin T-1739-X. 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa. 


IMPULSE 
STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 





YAR WAY 
20-A 
IMPULSE 
STEAM TRAP 















There's a Yarway Impulse Trap 
for every trapping need 


SERIES 60 AND 120 


For all normal 
trap require- 
ments, pressures 

to 400 and 
600 psi. 








Va" No. 20-A 












For light loads 
on tracer lines, 
steam mains, 
small presses, etc. 












SERIES 40 











For heavy 
loads requiring 
extra high 
capacity 
steam traps. 



























INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 


For high 

) pressures, 
high 

temperatures. 
(Flanged or 
welding 


connections.) 


What to Avoid in Scale-Up 
D. P. Thornton, Jr. 


MIDGET PLANTS—AND HOW THEY GREW 


1. Claytonville Plant . . . Portability Was 
Not the Goal 
W. W. Pyeatt 

2. Ropes Plant. . . Low-Volume, Rich Gas 


With a Long Life 
F. H. Lacy, Jr.. and G, B. Evans 


3. Stroud Plant... Portability With Easy 
Construction 


Steam Pump Trouble Shooting 
Automation Today (Part 3) 
Theodore J. Williams 


Nomograph for Combustion Calculations 
L. A. Mekler and E, E. Ungar 
Figure NPSH for Proportioning Pumps 
John R. Hefler 
Independents Do Big Share of Oil Business... . 
Recycle Hydrogenated Shale Oil Crude... 


R. L. Crecelius, E. ©. Knidschy, E. R. White, __ 
P. L. Cottingham. and W. L. R. Murphy 


Will Oil Prices Go Up? 

Design of Cooler Condensers 
G. H. P. Bras 

Control the Slurry in Copper Sweetening 
Cc. &. Ramsey 


fan Easy Way to Design Packed Columns 
J. K. Jacobs 


New Data for Making Petrochemicals. . 
H. R. Linden and J. M. Reid 


Taking Stock _.. 
Cecil W. Smith 


Check Effluent With Bioassay . . 
Howard P. Clemens and Charles Clough 


Ai Refiner’s Reaction to RP-500 
F. C. Somers 


As Management Sees It 

Baytown Refinery Virtually Rebuilt 

Are Your Employe Communications Effective?. 228 
Alan A. McLean 


Are You a Good Interviewer? 
Harold A. Edgerton 





PETROLEUM 
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REFINING | PETROCHEMICALS | NATURAL GASOLINE 


A Quick Look 


at This Issue 





These handy digests permit checking ” 
those articles you want to read first. 


RESEARCH PROBLEMS 


Estimating Research Cost It’s not as hard 
as you think. Here’s what one research directo 
says about estimating. It’s based on years of expe 


rience with many different research problems, ‘Turn 


to Page 124. 


When to Use a Pilot Plant Applied to new 

processes pilot plants can he big money savers 
but first the questions raised in this article must be 
answered The author’s twenty-five year experience 
in this field make him well versed in this problem 
Turn to Page 126. 


How to Scale Up Pilot Plant Data It’s a 

tricky business. Examples in this article will 
show you the varied techniques involved in scaling up 
mixing, distillation and reaction rate data. ‘Turn to 
Page 129. 


What to Avoid in Scale-Up Here are the 
traps that you can get into when scaling up 
pilot plant data, They come from a survey of a large 
process development organization, For complete de 


tails on this informative surve turn to Page 156, 


Steam Pump Trouble Shooting Is there 
a steam pump doctor in the house? If you are 
having trouble in diagnosing team pump ailment 


this should help you. Turn to Page 140. 


Automation Today (Part 3) A controller 

tries to nullify the effect of a disturbance to a 
proce Since there are several t pes of controllers 
available, the author describes them and emphasizes 
their effects with a ample proce For a better unde 
standing of automatic control, turn to Page 141, 


=> Now Turn the Page => 





A Quick Look at This Issue... 





La Midget Plants——And How They Grew 

Here are three complete descriptions of midget 
plants—all with a different purpose in mind, Portabil- 
ity was not the goal in the first one. Low volume 
rich gas with a long life was the situation in the 
second, In the third, easy portable construction with 
You'll 
see an economic case for each one by turning to 


Page 145. 


conventional processing was the attraction 


Nomograph for Combustion Calculations . . 

Here is a valuable tool for keeping close check 
on combustion performance without using much time 
This nomograph gives accurate combustion calcula- 
tion values from Orsat results. Don’t fail to clip this 


for your working notebook 


Turn to Page 157. 


Cl Figure NPSH for Proportioning Pumps 

To be assured that a proportioning pump will 
an accurate quantity of fluid, there must be 
available a sufficient “net positive suction head.” For 
a simple three-step method of determining the NPSH 
for a pumping installation, turn to Page 161. 


deliver 


independents Do Big Share of Oil Business 
CJ Oil company competition continues strong 
as ever, i.c., small operators refined 11 percent and 
produced 38 percent of all U. S. crude last year, For 
a complete analysis of industry competition, as re- 
vealed by a Prerroteum Reriner-conducted study 


of oil company annual reports, turn to Page 170. 


Recycle Hydrogenated Shale Oil Crude . 
[] Gasoline for motor fuel blending or reforming 
and charge stock for catalytic cracking may be ob 
tained from shale oil crudes by recycle hydrogenation 
l'o see how the sulfur and nitrogen concentrations of 
shale oil crudes are reduced, turn to Page 171. 


Design of Cooler Condensers Here’s a 
LC] short cut method for a tough and tedious de- 
sign problem. By introducing a simplifying factor you 
can eliminate the mass transfer coefficient from the 
design equation, Don’t waste time calculating point 
to-point physical constants, use this graphical method 


turn to Page 177. 


Control the Slurry in Copper Sweetening 
[J and decrease your chemical losses. You will also 
find that the most successful operation of a sweeten- 
ine unit is obtained when the water content of the 
slurry is controlled. You can save time and money for 


your company by these suggestions on Page 186, 


Design Packed Columns... Here is a nomo- 
LJ graph that permits diameter, pressure drop and 
allowable velocity for a packed tower to be deter- 
mined directly. You are sure to want this for your 


design calculations file, so turn to Page 187. 


New Data for Making Petrochemicals 

Are you using excess supplies of natural gas, 
LPG, natural gasoline, and fuel oil merely for fuel? 
Why not increase their value 12 times? Use the data 
in this article to plan your petrochemical venture 
Turn to Page 189. 


Check Effluent With Bioassay ... A pollution 
LJ abatement program without the inclusion of 
bioassay methods can be expensive and inconclusive. 
Chis article discusses how bioassay can help determine 
the harmfulness of wastes fast and inexpensively. 
Study your program for stream improvement and 
compare these methods with your test 


Turn to Page 197. 


procedure 


A Refiner’s Reaction to RP-500 _.. Are you 

buying explosion-proof electrical equipment for 
non-hazardous areas? Here is one refinery’s expe- 
rience with the new API standard on classifying haz- 
ardous areas. Turn to Page 202. 


. For 


the story of ten years of construction; how it 


C Baytown Refinery Virtually Rebuilt 


changed Humble’s refining operation, and gave the 
Baytown refinery the character of a chemical plant, 
turn to Page 122. 


Are Your Employe Communications Effec- 
tive? .. . No business can operate in a commu- 
nication vacuum—particularly the dynamic oil indus- 
try. For a comprehensive analysis of the vital role 
communications plays in employe relations, plus a 
detailed discussion of good and bad communications 


approaches, turn to Page 228. 


Are You a Good Interviewer? . Every in- 
J terviewer feels he is at least fairly good at his 
job, yet when two people interview the same person 
they rarely reach the same conclusion. The need for 
better interviewing methods is obvious, For a critical 
analysis of modern interviewing methods, plus many 
suggestions [01 


excellent improvement, turn to 


Page 232. 


Five Steps to Safety... Many a well-planned 
safety program has floundered because of too 
many generalities, Here are five ways to insert the 
all-important “you” factor into your program through 
application of specific planning beamed at the indwwid- 
ual employe. Turn to Page 238. 
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Story About a Story 


REMEMBER the article on recruiting college grad- 
uates for oil industry service in the March PerroteumM 
REFINER? It was a sample of the constructive articles 
we like to work up. And apparently colleges and oil 
companies like it, too. More than 50 oil companies 
and colleges have asked for nearly 400 reprints—and 
requests are still coming in, Here are sample comments 

We have found it very he Ipful 
12 additional copies.”—-E. A. 
Employe Relations, Gulf Oil Corporation. 

We would appreciate receiving 30 additional 
copies of this reprint A. J. Alstrom, Division 
Manager of Personnel, Standard Oil Company of 
California. 

Your article, ‘Employing the College Grad 


please St nd 


Lewis, Supervisor of 


uate,’ is the best summary I have seen to date on the 
recruiting situation. | would appreciate copies of the 
Lewis M, Knebel, 
Placement Director, University of Maryland. 


reprint sent to the following 


It has been rt ad with a good deal ol interest 
So that I may distribute this article to several of our 
departments, | would appreciate your forwarding to 
1D). A. Sedgwick, Assistant 
to Vice President, Industrial and Public Relations 
Department, The Texas Company. 


me 15 additional copies.” 


Pe ta We enjoyed reading your recent article 


sending us 19 


if possible, we would appreciate your 
copies for distribution to our Division Employe Rela 
tions Advisors.”--C, E. Duran, Supervisor-Employ- 
ment, The Carter Oil Company. 

We deeply appreciate the service your organi 
zation has rendered to us all with reference to wise 


placement procedures.” W. R. White, 
Baylor University. 


President, 


You are to be congratulated for providing this 
information to both colleges such as ours and oil com 
panies Phillip C. 
Worden, Head, Placement Bureau, New Mexico In- 
stitute of Mining and Technology. 


interviewing on our campus 


I would like to request that 20 additional 
copies be forwarded to my attention if they are avail 
able. It is our intention to mail reprints of this article 
to our college recruiters throughout the country.” 
L. W. Armon, Employment Supervisor, United States 
Rubber Company. 


Right On the Nose! 


WHEN OUR editors return from trips it is thei 
practice to make written reports of their observations 
findings, recommendations, et It wa Irom uch a 
recent report by ‘Tom Ponder, our petrochemicals 
man, that we gleaned a gem that caused a peculiarly 
satisfying feeling. Here ‘tis 


“At the 


was a regular reader of THe Reriner, He likes the 


plant, the general manager said he 


general articles on equipment that apply to both refin 
ing and petrochemi al plants He aid almost as soon 
as they start to plan a plant change or modernization 
project an article appears in Tue Rerviner dealing 


with the very subject on which they are working 


That’s wh: is known as hitting ’em on the nose! 





Inco high temperature research note: 
Nitriding 


...and its effects on several heat-resisting alloys 


As a constituent of many hot atmospheres that employ 
air for combustion, nitrogen in molecular form is usually 
considered substantially inert to a large number of 
metals and alloys. 


However, in atomic state—for example, as a transient 
dissociation product of ammonia — nitrogen may react 
with surfaces of certain metals and distinctly alter their 
properties. Whether this may be desirable or not, de- 
pends on extent and nature of the reaction. 


The Problems 


Industry heats steels to be intentionally nitrided, in 
a freshly dissociated ammonia atmosphere to attain the 
surface hardening that accompanies formation of nitride 
phases. But the problem is, to avoid nitriding the furnace 
chamber, dissociator and other accessories . . . a costly 
and useless consumption of gas. Another problem exists 
in chemical plants, where equipment handling hot 
ammonia must resist the absorption of nitrogen. Here 
nitriding is a form of high temperature corrosion re- 
quiring selection of the most resistant alloys for its 
prevention. 


A Postulate 


Field experience had shown that alloys high in nickel 
resist corrosion and embrittlement by nitrogenous 
atmospheres. However, to evaluate lower nickel alloys 


CORROSION OF NI-CR-FE ALLOYS BY 
ANHYDROUS AMMONIA AT 500°C 
BASED ON 1540 HOURS EXPOSURE 
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in this type of service, a series of commercial composi- 
tions was exposed in a plant ammonia line and the cor- 
rosion behavior thereafter compared. 


Examination 

After 1540 hours’ exposure at 500°C, stainless steels 
having initially a bright surface suffered heavy corro- 
sion that was quantitatively measured by examination 
of the specimen cross section under the microscope. 


6 For more data on advertised products, use Readers’ Service Cards, last page 


These measurements were calculated in terms of “inches 
penetration per year” and the variation in extent of 
attack with alloy composition is shown in the graph. 


When the nickel content is high, as in 80 Ni/20 Cr, 78 
Ni/14 Cr (Inconel* nickel-chromium alloy), or 59 Ni/15 
Cr, the nitride phases which form are dense and adherent 
and the corrosion resistance is correspondingly good. 
Alloys that contain more iron develop porous surface 
layers and the rate of attack is high. Significantly, ap- 
parently some chromium is required to provide corro- 
sion resistance, since under these conditions of exposure, 
pure nickel is inferior. 


An interesting observation from this test is that the 
stainless steels which were initially heat-treated to form 
an oxide film were more resistant than specimens with a 
bright surface. 


Material Magnification dark zone nitride rich corrosion layer. 


Result of Investigation 


Quantitative data obtained from this test in general 
support past experience that the high nickel composi- 
tions are inherently suited for service under nitriding 
conditions. 


Inco has investigated hundreds of metals and alloys 
under high temperature operating conditions. If you 
have a metal problem involving high temperature per- 
formance in corrosive media, let us help you. Send for 
our High Temperature Work Sheet ...a form that 
makes it easy for you to outline your problem to us. Use 
the coupon now, 


The International Nickel Company, Inc 

67 Wall Street, New York 5, N. Y. 

Please send me the High Temperature Work Sheet 
so that I may outline my problem to you. 


Name 
Title 
Company 


Address 
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No one knows better than you 

the dollar loss from a poor desalting set-up. 

And you know, too, there’s no such thing as a blanket 

cure-all. But a Visco Laboratory Report does point the way 

to the results you want — from every type of crude —at no 
added cost to you. 


In a typical case, 20 or more separate desalting compounds 

Saaeoaiesiaal and laboratory formulas may be checked and all contribut- 

Emulsified refinery crude ing factors will be considered before the final desalting 
recommendation is made. 


If you would like our desalting recommendation for your 
crude, send Visco a five-gallon can of the crude and one 
gallon of the water used in your refinery desalt- 

ing. Or better yet, check with your Visco 

representative, and he will arrange for 

these services. 


Photomicrograph—Emulsified refinery 


crude after Visco desalting 


VISCO PRODUCTS COMPANY woyoucrs «8 


"Om, venas 
INCORPORATED 
2600 Nottingham at Kirby Houston 5, Texas @ Telephone: MAdison 3-0433 
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NEW 


MICROANMMETER 
MILLIVOLTMETER 


RECORDER »>~ 2a 
| ANY 
| 





PERFORMsS G 
ESSENTIAL FUNCTIONS 


we sees se sess 


Measures low-level de signals with calibration accuracy sen” balance that converts low-level de input 
within 0.5%, and sensitivity within 0.2% of span. signals into powerful output current to drive the 
recording pen. Pen position is fed back to the 
input. Consequently, the recording unit is force- 


Records on 3” continuous strip chart or IBM-type card 
chart, with linear coordinates, 


Positions recording pen with foree many thousand ’ é ; lati hi th tl d 
times greater than usual direct-deflection electrical yalanced in precise relationship with the input 
movements, signal. Power is ample to operate alarm contacts, 
Operates on foree-balance principle compensating for which are available. 
ambient conditions, changes in power supply and com- 
moaned : _ SPECIFICATIONS 

~ : - om POWER SUPPLY: 115 volts, 60 cycles. POWER REQUIREMENT: 9 watts 
Gives high-speed recording — up to 0.05 seconds for 

@ of INPUT RANGES: Voltage — 0-20 millivolts to 0-100 volts dc. Current — 0-200 
63% of fullseale changes. 


microamperes to 0-100 milliamperes dc. Input Sensitivity — 6700 ohms per 
Provides span and zero adjustments for ease of calibra- volt 


tion and zero suppression in the field, without special ee phe 0.5% of span. SENSITIVITY: + 0.2% of span. REPEATABILITY: 
. : % an 
equipment, ape a 
EFFECT OF SUPPLY VOLTAGE: Less than 0.5% error 90-130 volts 
The new ‘American-Microsen’ Series 130 Re- EFFECT OF AMBIENT TEMPERATURE: Less than 0.5%. error 50° to 100° F., 
and less than 1% to 130° F 
corder is a highly sensitive microammeter or 


RESPONSE TIME: Fast Speed — 0.2 seconds standard for 63% of fulliscale 
millivoltmeter that gives positive, accurate elec- input change; up to 0.05 seconds for 63% on special order. Siow Speed 


t | surement and rugged, maintenan ae sees ee ee 
"1CE neas ‘e -. < fi ad, é Ne ce- 
rical . BE » : SHOCK RESISTANCE: Withstands shock up to 30 times gravity 


CHART SPEEDS: Strip Chart — 1” per hr., standard; 3” or 6” per hr. avail 
recorders for the same purpose. edie. Care Chart — 5 rotation por Cay, Manders 


SPAN ADJUSTMENT: + 10% of span. ZERO ADJUSTMENT: + 100% of span 
PRICE: $250.00 consumer net for standard models 


free service. Yet the unit costs less than other 


Heart of the Series 130 Recorder is the “Micro- 


Write for Bulletin MGIO 


MANNING, MAXWELL & MOORE, INC. 


| MAXWELL INDUSTRIAL CONTROLS DIVISION, STRATFORD, CONNECTICUT 


se] 

4 | 

[mM MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC TRANSMITTERS, INDICATORS, RECORDERS, CONTROLLERS, 
3 )z ELECTRO-PNEUMATIC VALVE POSITIONERS AND ELECTRO-HYDRAULIC CONTROL VALVE OPERATORS 


TRADE MARK 
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aMakwviation 


..for “MOTOR” OCTANE 


The persistent trend to higher compression ratios in 
automotive engines is focusing attention on alkylation 
as an important process means for increasing a re- 
finery’s Octane potential. 

Foster Wheeler is currently designing and construct- 
ing an alkylation unit for a midwestern refiner which 
will produce 3800 bbl /day of motor alkylate. This unit 
features “effluent refrigeration,” the most significant 
advance in alkylation technology in 15 years. 

The unit shown in the photograph, recently com- 
pleted for a South American refiner, is but one of the 
17 alkylation units designed and constructed by Foster 
Wheeler. This cumulative experience is available to 
refiners everywhere — for evaluating the economics of 
the process and undertaking full responsibility for 
plant design and construction. For complete informa- 
tion, write to Foster Wheeler Corporation, 165 Broad- 


way, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK « LONDON ¢ PARIS « ST. CATHARINES, ONT. 
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AN I-R PUMP 
FOR EVERY 
REFINERY 

APPLICATION 


a 


Single stage, vertically split—20 
$200 gpm, heads to 600 It 


Single and two stage, vertically split 
20.3500 gpm, heads to 1100 tt 


Single stage, vertwally plit 200 
7000 gpm, heads to 225 tt 


Multistage horimontal diffusor type 
450-3000 gpm, heads to 6000 It 


| 


Multi-stage vertical diffusor type 
20-400 gpm, heads to 4800 tt 


Single or multi-stage vertical tur- 
bine pumps—60-35,000 gpm, heads 
to 150 {t. per stage 


How IR refinements in pump design 


mean long range savings 


in REFINERY SERVICE 


What determines your choice when selecting a pump for a given job? 


You want the pump that gives you the most for the money—the most 
dependable service, highest sustained efficiency, and lowest year-after- 
year maintenance cost. And all these result from refinements in pump 
design and manufacture. 


In all I-R process pumps, these refinements have been carried to the full- 
est extent. Unsurpassed metallurgical facilities assure proper material 
selection and heat treatment of all pump parts to meet actual service con- 
ditions to best advantage. Casings, impellers, wearing rings, shaft sleeves 
are built of materials formulated to minimize the effects of corrosion, 
erosion, expansion and thermal shock. 


Running clearances of all moving parts are proportioned not just for a 
high initial efficiency, but for maximum sustained efficiency year after 
year. Easier accessibility for inspection or servicing cuts down-time. Ex- 
tensive interchangeability of parts throughout the entire I-R line simpli- 
fies stocking of replacement parts. 


Your Ingersoll-Rand representative will be glad to give you the complete 
story on the extra-value features of any I-R pump. His specialized design 
and application experience can save you time and effort on any job. 


Ingersoll-Rand 


10-312 11 Broadway, New York 4, N. Y. 
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From Carrier, the people who have built more multi 
stage compressors than any other company in the world, 
now come new records for axial flow compressors. The 
hundreds of Carrier Axial Compressors in use have 
given dependable service for a cumulative total of 40 


million operating hours! 


Carrier Axial Flow Compressors can meet your 
process needs where exceptionally large volume air or This massive rotor is the heart of the Carrier Axial Flow Compressor 
gas compression is required. Frame sizes are rated up 
to a quarter-million cubic feet per minute when oper- 
ating on air. 


If you would like a copy of our folder on axial flow 


compressors, or further information about how to meet 


special large volume flow requirements, call your nearest 
Carrier office. Or write Carrier Corporation, Syracuse, COMPRESSORS FOR INDUSTRY 


New York. REFRIGERATING EQUIPMENT 
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PDO SD ON Meese lh mecteul(oes 
benefit a wide range of processing | 


Norton atunpUM (fused alumina) catalyst carriers are filling applications, Catalytically, they are crystalline in 
characterized by excellent mechanical, thermal and chem- nature and are produced in two surface area types: low 
ical stability. They have high resistance to abrasion and and intermediate. Intermediate surface area carriers are 
erosion, and their low density is useful for packing and subdivided into types A, B, C, with varying characteristics. 


TYPICAL CHEMICAL ANALYSES (%'s) PHYSICAL PROPERTIES 





LOW SURFACE INTERMEDIAT Water Bulk Vol. Bulk Crystal Surface 
AREA am Inenee aaen Porosity Absorption Density Density Structure Area 


Low Surface 40-50% 20-25% 1.90-2.10 65-80 ibs/ft? Alpha Less than 
89.4-76.6 77.0 Area gr/cc Alumina 1m?/gram 


Pree Alpha, 

9.3-16.8 21.2 intermediate 1.65-1.70 58 Ibs/ft? Gamma _  60-70m?/gram 
Surface Area 28-30% gr/cc (app) Alumina- 

0.5 = 1.3 0.2 Type A —. 


0.1 - 0.6 uartz, 
ipha, 
50-55% 1.65-1.70 60 Ibs/ft* Kappa, 
gr/cc (app) Delta 20-30m?/gram 
Serene 
bas chiefly 
0.3-0.4 ° Quartz 


0.1 -0.8 


0.1-1.0 2 P| ge Alpha 
50-55% 28-30% 1.65-1.70 62 Ibs/ft* Alumina  5-10m?/gram 
0.2-25 ger/ce (app) 


and 
. Mullite 


Shapes and Sizes catalytic reforming, dehydrogenation, 


Spheres: (Low surface area) %e’’-1”’ dehydration, sulfuric acid manufacture, = t Kyanite 
” nitric acid manufacture, dessicants. mT Supports 








diam.; (Intermediate surface area) “4 
Vy’ diam. Pellets: (All carriers) Ye’ x ’ . A 
yl Wy" x Vy"", Rings: (All carriers) In Suspending Beds 

eY" x %" OD. — 1x IY"! x For Active Catalysts 
1%” O.D. In addition to the carriers described attive 
here, Norton produces catalyst supports “CATALYST <> 


Typical Applications for use in fixed bed convertors where it 1s 


Low Surface Area Carriers: plithalic necessary to suspend active catalysts ata 





anhydride, maleic anhydride, ethylene given level. Made of dense, rugged, 
oxide, protective atmospheres, synthetic chemically inert Kyanite material, these 


gas generation, grates or suspending beds supports have great resistance to break- ye 
Kyanite 


for active catalysts. down and have no chemically reactive 
, Supports 


Intermediate Surface Area Carrvrs: eflect on the processing. 


Get More Facts 


on how ALUNDUM Catalyst carriers and 


paki Kyanite supports can improve and econ- 

WNORTONE mq omize your processing. Call in your 
better products... Norton Refractories Engineer or write, 

REFRACTORIES fo make mentioning your requirements, to 


Norton Company, 465 New Bond St., 


Engineered... R .. Prescribed your products better Worcester 6, Mass. Canadian Represen- 


tative: A. P. Green Fire Brick Co., Ltd., 


Toronto 5, Ontario. 
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Course number four of a reactor for an 
overseas oil refinery. Typical of Newport 
News plant methods, the precision assembly 
of this unit in the shop expedited construc- 
tion of the reactor in the field. 








Petroleum Processing Equipment 
..- Built by Specialists in Metal Fabrication 





Careful attention to detail characterizes the work of Newport 
News craftsmen... 

They’ve fabricated millions of tons of steel including corrosion- 
resistant alloy, clad and other special steels for many diverse 
industries. 

Newport News handles the job exactly as you want it done, for 
maximum results per dollar invested. 


Specialized production techniques, advanced plant methods 
and a complete range of facilities along with many special pur- 
pose machines contribute to the excellence of Newport News 
fabrication. 

Let us bid on equipment for your present or future projects. 
Learn how Newport News can help you...send for our booklet 
entitled “Facilities and Products.” It’s yours for the asking. 


Shipbuilding and 
Newport News Dry Dock Company 
Newport News, Virginia 
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ENGINEERING 
REPORTS: 


r 
Aries 
OP 7 


EXPLOSION-PROOF, totally enclosed, 60- 
hp induction motor is one of 14 G-E 


RUGGED CONSTRUCTION of G-E explo 
sion-proof, totally enclosed, Tri-Clad* ‘ 
motors make them ideal for outdoor 
finery applications. 


ad 


uy. ‘eo > = ; 


am 
7 
. 


S14 8° ADA 


SPECIALLY VENTILATED against 
fumes, two G-E 300-hp synchronou 
drive co 


COMPACT AND EASILY INSTALLED, G-E 
metal-clad switchgear, rated 2400 v, con 
trols synchronous drives for pumps and 


cr mpr essors. *Re g. trade name of the General Electric 





















motors located on the refinery pipeway. 
Motors require no protective housing. 





METAL-CLAD STATION SWITCHGEAR is located outside fenced-in area containing 


transformers and high-tension circuit breakers; is enclosed against dust and weather 


Bay Refining boosts capacity hy 6000 B.P.D. 








with help of General Electric distribution system 


BAY REFINING CORPORATION describes their new 
catalytic cracking and catalytic polymerization unit, on 
stream early in 1955, as ‘‘ Making use of the latest engi 
neering and refinery concepts known to man.”’ The 
Southwestern Engineering Company of Los Angeles, 
Engineers and Constructors, was able to complete 
this modern unit right on schedule—-and bring Bay 
Refining’s total capacity to over 10,500 b.p.d. To help 
meet their schedule, General Electric shipped the elec 
trical equipment according to Southwestern’s prearranged 


timetable, to arrive at the building site when needed. 


ELECTRICAL SYSTEMS are fast becoming the standard 
for refinery prime drive and process control requirements. 
General Electric offers a complete line of electrical equip 
ment, in a variety of sizes and protective enclosures, 
to meet refinery needs for greater continuity of service 
and lower maintenance requirements in a highly cor 


rosive atmosphere. 


IN ADDITION, to further help you meet your production 
requirements, G.E. offers a complete line of engineering 
services performed by men who know your industry and 
its electrical problems. They are available to you and 
your consultants to help design, schedule, supervise 
installation, and start up an engineered electrical system 


planned to meet your needs. 


@ Project Co-ordination e Analytical Engineering 


e Application Engineering  ¢ Installation and Service 
e Product Development Engineering 


e Maintenance Service 


Your G-E Apparatus Sales Representative will tell you 
more about G-E electrical equipment and Engineering 
Services for the petroleum industry. Contact him at your 
nearest Apparatus Sales Office and write for bulletin 
GED-2244, ‘‘Engineering Services,’’ to General Electric 
Co., Section 681-11, Schenectady, N. Y. 


Engineered Electrical Systems for the Petroleum Industry 


GENERAL @@ ELECTRIC 
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Plattening test of 10%" O.D, by 1,580" wall of 18-8 Ch showing the excellent duc tility of large, heavy-wall Timken high temperature steel tubing. 


To get the best possible tube life 
per dollar: Ask the experts! 






















gle analyses of high-temperature steels may 
solve your temperature, pressure, corrosion, and 
This month's report is on: oxidation problems. But to get the best life/cost ratio 
SICROMO 7 —the best possible tube life per dollar—there’s actually 
only one analysis that’s best for you. 

Suggested as a substitute for steels of the 5.0 per cent 


7 To get it, ask the experts— metallurgists of The 
chromium type for applications which require increased 











Sosheaened oy endiediban tor het loum geodee. T imken Roller Bearing Company. They re recognized 
authorities on high-temperature steels— with more than 
ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 25 years of high-temperature steel research and expe- 
pat naar Suone a =e Ti | rience behind them. From the 24 different analyses at 
ne icromo 2% cromo $ 16-13-3 © diennsa: ' 

their disposal, let them help you choose the one tube 

DM.-2 2%% Cr.-1% Mo. Sicromo 7 25-20° op: ‘ - 
Silmo Sicromo 3 Sicromo 9M = 25-12" steel analysis that’s best for your particular job. What- 
a Sea tee. 9 ame. ag ever one you choose, you can be assured of uniform 
© Anaileble as seamless sublag on on experimental basis only, quality. That’s because the Timken Company rigidly 
**Not available as seamless tubing. controls quality from melt shop through final tube in- 


spection. The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable address: 
“TIMROSCO”, 


TIMKEN 
STEEL 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 












16 
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DRY natural gas to a -50° F. dewpoint 


185 million cubic feet of 
gas is stored under- 
ground in high pressure 
pipe sections by Northern 
illinois Gas Company 


EN underground storage 

fields, strategically located 
throughout its service area, are rf 
maintained by Northern Illinois i= - 


Gas Company for possible ° a = 7 id =. 7 ;; = 


emergency use. 

Lectrodryers Dry and Lectro- 

filters* CLEAN the natural gas 
before it is compressed for storage. 
Thus, when the gas is withdrawn 
from the high pressure storage 
units, there’s no moisture to cause 
valve freeze-ups. Gas feeds into 
the lines without interruption. 

Whatever your Drying prob- 
lem—involving air, gases or 
organic liquids, at low or high 
pressures, in small or large vol- 
umes—there’s a Lectrodryer able 
to handle it. Write for literature, 
telling us what you want to Dry. 

Pittsburgh Lectrodryer Company, , 
307 32nd Street, Pittsburgh 30, a : | PR nt eae 
Pennsylvania (a McGraw Electric — - —_— 

Company Division). A BWC-1500 and BWC-750 Lectrodryer serve the 120,000,000 cu. ft. Mt. Prospect field 


This BWC-150 Lectrodryer* handles the Drying at the 4,800,000 cu. ft. Rock Falls plant, 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
in Belgium: S.A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux Liege 


SD SS ie th 
TRODRYERS ORY . — 


om! LECTRODRYER 


* REGISTERED TRADEMARK U & PAT OFF 


LEC 
with ACTIVAT 
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Retubing? Rely on 


Keep 
reat 


| rata ire gy 


" i be ' » 


frit for lasting Quality —from Mine to Market! 





Phelps Dodge COPPER-BASE ALLOY Tubes to 


your 
Exchangers 


On-Stream|! 


Complete line of copper-base alloys 
including Bi-Metal combinations to meet special 
corrosive conditions. 


Speedy delivery 
from strategically-located warehouses. 


Careful analysis of your corrosion problems 
by experienced engineering staff. 


Quality-controlled fabrication 
to assure finest tube properties. 


information and sales service 
available from nearest Phelps Dodge district office.” 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


“SALES OFFICES: Atlanta, Birmingham, Alc., Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dalles, Detrol 
Fort Wayne, Greensboro, N. C., Houston, Jacksonville, Kansas City, Mo., Los Angeles, Milwaukee, Minneapolis 
Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N. Y., San Francisco, Wt. Louis 


Washington, D. C 
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16,700 pounds of fork lift and steel wire roll smoothly 
over this Multigrip protected aisle. In the past, the 2- 


e e 
inch-thick d floori ired i 
cone tno ues bn eee Multigrip Floor Plate solved 
been on the job, there hasn't been a single hole or 
& 
a tough maintenance problem 


worn spot. 


Perfect traction allows this heavily-laden fork lift to 
roll easily from a concrete ramp onto the Multigrip 
Floor Plate aisle. Even after eight years, the floor plate 


‘ How much does it cost to repair wooden flooring two or three 
has shown hardly a sign of wear 


times weekly? ‘““Too much,” said a Midwestern metal fabricating 
company. Fork lifts in their plant, loaded with steel wire for a 
grand total of 16,700 pounds, were breaking through 2-inch-thick 
wooden flooring regularly. 

Eight years ago, 12,000 square feet of USS Multigrip Floor 
Plate were used to surface all aisles and ramps used by the 
heavily-laden trucks. To date, maintenance has been limited to 
replacement of a few bolts used to fasten the Multigrip to wooden 
flooring beneath. Installation took only a few working days, 
including measuring, cutting turns, laying and seam-welding. The 
Maintenance Supervisor says, “Since I installed Multigrip Floor 
Plate, I haven’t had to patch a hole and haven’t had to reweld 
seams, smooth off risers or anything. There isn’t a thing except 
steel floor plate that could carry lift-loads of 16,700 pounds 
without damage.” 


Multigrip Floor Plate can be a plus factor on your maintenance 
budget, too. These tough steel plates with their flat-topped risers 
stay in service for years with hardly a sign of wear. They provide 
“safe-tread” traction for both feet and wheels, even when wet. 
Since oil and grease can’t possibly soak in, a broom is all that’s 
needed for cleaning. Multigrip is available in large plates for 
economical installation and may be bent or formed where neces- 
sary. Make your plant safer while giving your budget a break 
by protecting ramps, stairs, aisles, platforms and floor areas with 
USS Multigrip Floor Plate. 


UNITED STATES STEEL CORPORATION, PITTSBURGH + COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION. FAIRFIELD. ALA. « UNITED STATES STEEL SUPPLY DIVISION, CHICAGO 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


FLOOR PLATE 
Sold by leading ditdubuiou from coast to coast 
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JOIN THE TREND TOWARD 
ORBIT FORGED STEEL VALVES... 


Orbit’s popularity is built 
on performance and quality. 


without lubrication 


2. Long yeors of service 
with low cost maintenance 


3. Easy operation 


@ See 23rd (1956) Edition of Refinery Catalog for details. 


oréit \ 


\ vanes 
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ORBIT VALVE COMPANY 


P.0O.BOX 699 ° TULSA 1, OKLAHOMA 


BRANCHES 
HOUSTON, TEXAS CASPER, WYOMING ODESSA, TEXAS 


407 Velasco 247 West First Street 402 West C ty Rood 
(Serving the Gulf Coost) Serving the Rocky Mountain Serving West Texas 
States and Canodo 


Export Representative: 500 Fifth Ave., New York 36,N.Y. © Ph. BRyant 9-2236 
Canadian Representative: 536 8th Ave. West, Calgary, Alberta, Canada © Ph. 3-0437 
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Besides bottom dismantling, which in itself 


greatly reduces maintenance time when atten- 
tion is required, this new Bingham pump in- 
corporates advanced design features which 
minimize maintenance, reducing the need for 
periodic inspection. 

For example, all intermediate bearings 
(supplied of appropriate material for differ- 
ent pumpages) are forced-lubricated by the 
pumpage. Bottom bearing is lubricated even 
if the pump runs dry for short periods. This 
dependable \ubrication greatly prolongs the 
life of bearings, which in conventional pumps 
are frequently the cause of maintenance shut- 
downs. 

Wherever it has been installed, the new 
Bingham VCP Pump has given trouble-free 
service — plus unsurpassed smooth operation 
with no vibration. Available for any capacity 
or head. Write your nearest Bingham office 


for additional information, and Bulletin 109. 


Bingham Vertical VCP assembled 
with suction well for installations 
having low NPSH conditions. 





All working parts of pump easily accessible with bottom 
dismantling. One man can service the Bingham VCP Pump 
after lifting pump from well. By dismantling from the bottom, 
repair or replacement of any part can be made in much less 
time than with conventional pumps (where dismantling begins 
from the top, necessitating removal of driver and head before 
pump unit is accessible). 

It has been estimated by various operators that time required 
to reach working parts has been reduced as much as 50%. 
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_ VCP VERTICAL PUMP FOR LOW NPSH 
ACCESSIBLE WITH BOTTOM DISMANTLING 


EET ICEREREE OE 


er 4 wd v~ SN 


Partial list of major oil companies with Bingham “VCP” Pumps in operation or on order: 





Ashland Oil & Refining Co. Phillips Petroleum Co. Chemical Construction Co. 


Gulf Oil Corporation American Cyanamide Co. Champlin Refining Co. 
Sinclair Oil & Refining Co. ESSO-Standard Oil of N. J. Pacific Gas & Electric Co. 
Sun Oil Company British American Oil Co., Ltd. 
The Texas Company Lakehead Pipe Line Co. 
Imperial Oil Co., Ltd. Creole Petroleum Co. Great Lakes Pipe Line Co. 
Shell Oil Company Humble Oil Company Kaneb Pipe Line 


Deere & Company Standard Oil Co. of Indiana Buckeye Pipe Line Co. 


Socony-Vacuum 


Aerojet General Corp. 





SALES AND SERVICE OFFICES 
e BOSTON, MASS NEW YORK CITY, N.Y. 
CHICAGO, ILL. PHILADELPHIA, PA 
CLEVELAND, OHIO PITTSBURGH, PA 
DALLAS, TEXAS SAN FRANCISCO, CALIF 
SINCE 1921 DENVER, COLO SEATTLE, WASH 
HOUSTON, TEXAS ST. LOUIS, MO 
BINGHAM PUMP COMPANY KANSAS CITY, MO ST. PAUL, MINN 
General Offices: 2800 N.W. Front Avenue, Portiand 10, Oregon LOS ANGELES, CALIF TULSA, OKLA 


NEW ORLEANS, LA TORONTO, ONT., CAN 
Factories: Portiand, Ore. * Vancouver, B. C., Canada VANCOUVER, 8. C., CAN 
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DO YOU 
CAUSTIC WASH? 
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... because it is continuous, automatically precision- 
controlled and a once-through, one-pass treatment. If 
you've been caustic washing by the conventional, time- 
consuming multiple-vessel method, you won't believe 
how easily Electrofining functions until you see it operate.* 


. . . because it may use only one small vessel compared with 
three or four large vessels in conventional systems. It can 
be installed in a ground area approximately twelve feet by 
thirty feet. The piping, pumps and similar appurtenances 
are proportionately less. Electrofining requires a minimum 
of caustic and eliminates product losses. Electrofining equip- 
ment can be installed on a sale or rental basis.* 


... because it delivers a sharp, clean separation of the 
hydrocarbon and caustic-wash phases. Chemical entrain- 
ment is reduced to the point that water-wash often is 
unnecessary. The finished product travels from tower to 
market with only the briefest treating period, and settling 
time is a matter of hours, not days, as it is with multiple- 
vessel treating.* 


. .. because the fast, clean break prevents reaction products 
formed by caustic and tarry acids from: causing a haze 
problem. Spent caustic, metals, mercaptans and other im- 
purities are removed so thoroughly that the Electrofined 
product meets all market specifications such as Federal 
Alkalinity Tests, etc. Total metals in the Electrofined product 
average less than 1 PPM.* 


*Your Petreco service engineer will arrange for you to see an 
Electrofiner in action, and give you complete facts and figures 
on its operation, 


PETRE<9O 


A DIVISION OF PETROLITE CORPORATION 


3202 $. Wayside Drive, Houston 1, Texas 
1390 East Burnett St., Long Beach 7, California 
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Rockwood 
603A 
Tri-Lug 


Union 











Hardness Differential 


means quick make-up without galling 


Strength, acme speed threads, cor- 
rosion-resistance, interchangeability 

name it and the Rockwood 603A 
lri-Lug Union has it. 


Hardness differential 
assures tight seal 

The male seat of the 603A is es- 
pecially treated to make it 150 Brinell 
harder than the female seat. That 
means no galling in‘‘ make-up.”’ Both 
seats are made of corrosion-resistant 
AISI molychrome steel. 


Acme Speed Thread 
and nut extra hard 


The quick opening acme threads 
and nut are also especially hardened. 


The lugs will not deform even 
when hit with a hammer! And one 
lug is in position at all times. These 


speed threads also assure quick 


‘making’ and “ breaking”’ in service. 


‘*Rockwoodizing’’ assures 
corrosion protection 
A special coating process, applied 
after threading, protects the entire 
union including the quick-opening 
acme thread from corrosion. 


Exclusive cold forging process 
assures interchangeability 
Rockwood’s exclusive cold forging 

process results in completely inter- 

changeable parts and higher resist- 





ROCKWOOD SPRINKLER COMPANY 


Distributors in all principal industrial areas 
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ance to tough working conditions of 
expansion, contraction, shock, jar 
and vibration, 


Get the Union with 
hardness differential 


Write for complete information 
Mail coupon today. The Rockwood 
603A Union is tested and listed by 
Underwriters’ Laboratories, Inc 


ROCKWOOD SPRINKLER COMPANY 
1461 Harlow Street, 
PP) 


Worcester 5, Mass. 


Please send me prices and further 
data on the Rockwood Union 603A 
I would also like the name of the 
nearest Rockwood distributor. 


Name 
Title 
Company 


City Zom State 


For more data on advertised products, use Readers’ Service Cards, last page 





Specify Lapp Auto-pneumatic PULSAFEEDER 
... for Automatically Controlled Metering of Liquids 


The outstanding features of the Lapp ‘‘Auto-Pneumatic” Pulsafeeder make possible 
continuous automatic processing of liquids which cannot be satisfactorily handled by 
plunger-type metering pumps. The ’ Auto-Pneumatic” Pulsafeeder is a piston- 
diaphragm pump providing positive displacement without the problems of a 

stuffing box. A hydraulically balanced Pulsafeeder diaphragm isolates the 

product from the working parts of the pump, preventing product leakage or 
contamination. With pneumatic instrument control, the pumping rate 

of the “Auto-Pneumatic” Pulsafeeder automatically adjusts from 

zero to full capacity. Manually adjustable models also available. 


WRITE FOR BULLETIN 440 with typical applications, low charts, description 
and specifications of models of various capacities and constructions. 
Inquiry Data Sheet included from which we can make specific 


engineering recommendation for your processing requirement. 
Write Lapp Insulator Co., Inc., Process Equipment 


Division, 653 Wilson Street, Le Roy, New York. 
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Mr. Engineer: Cut Your Pump Inventory—Reduce Costs With These New, Proved Pumps 


PEERLESS 


CHEMICAL PROCESS 
PUMPS 


grease lubricated 


housing 


PEERLESS OF. OM Here ead 
mer PROCESS PUMES INTERCHANGEABILITY 


IN ACTION — 


Interchangeability of component parts for 
DL-DM pumps is graphically shown by this 
slide selector. Write for your FREE copy. It 
oil lubriccte shows how liquid end components are ac- 
housing commodated on either grease lubricated or 
oil lubricated bearing housings. Also provides 
quick reference to pump specifications and 
performance characteristics, 


a new concept of economy through interchangeability of components! 


PEERLESS 


type DL & DM PROCESS PUMPS ALSO FEATURE: 


ACCESSIBILITY—Through ease of assembly and disassem- Other pertinent Type DL-Type DM facts: 

bly if and when required. DURABILITY—Through use of 

any machinable metal as materials of construction. aniiel * oF o1F, at : 1” bun 
SERVICEABILITY—Through designs that feature maximum available in 1", 2", 2%" and 3° sizes on an 8%" frame 


, e ; oo” D1" BM 1? etetin an x GONE” Ceeeee 
ease of maintenance. INTERCHANGEABILITY—Through a ind inl ,2,2%, ind 4 sizes on 8 10% ft — 

: : . CAPACITIES: up to 800 gpm. HEAD RANGE: up to 450 feet. 
choice of semi-open or enclosed impellers, oil or grease 


lubrication, air-or water-cooled back plates and bearing enw motor or steam turbine Prepay aree RANGE 
housings. RELIABILITY—Through the high performance oor lubricated how ing up to 250°F.; oll lubricated 
standards set for these pumps, proving more than ever housing up to 450° F. WORKING PRESSURES: up to 400 psig 
before, that Peerless Builds Dependable Pumps. 
AVAILABILITY—Through shipment from stock of both a 
complete pumps and pump components. for quick action. 


Peerless Type DL and Type DM process pumps are 


Write for your Slide Selector now. Use coupon 


PEERLESS PUMP DIVISION 
Food Machinery and Chemical Corporation 


301 West Avenue 26, Los Angeles 31, California 


Please send chemical process pump selector DR-1 


PEERLESS 
PUMP DIVISION a 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories; Indianapolis 8, Indiana and Los Angeles 31, California 
Offices: New York, Chicago, St. Lovis, Atlanta, Lubbock and 
Plainview, Texas; Fresno, Los Angeles, Phoenix, Albuquerque 
Distributors in Principal Cities. Consult your local Telephone Directory. 





Company 





Address 





City 
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with Many Advanced Features to 
increase Versatility and Earning Power 


The all new Sherman Major Power Digger has 
been engineered to take full advantage of the 
ruggedness and economy of the Fordson Major 
Diesel Tractor. This heavy-duty unit will dig 12 
feet below grade, reach 18 feet 3 inches behind 
the tractor rear axle, dig throughout a swing arc 
of 180° and will carry a full bucket to a height 
of 8 feet 8 inches for loading trucks. 


See the Sherman 
Major Power Digger soon 
at your local 


FORD TRACTOR DEALER 


For mare data on advertised products, use Readers’ Service Cards, last page 


j f f F 4 - S... 
PRODUCTS, INC. 
ROYAL OAK, MICHIGAN 


Additional features of the new Sherman Major 
Power Digger include twin crowd cylinders, 
heavy steel plate construction, large diameter 
hinge pins, heavy steel castings, replaceable 
hardened steel bearings at hinge points, and a 
newly designed dipstick, boom, cylinders, bucket 
and sub-frame assembly. 


Write for bulletin No. 3341 


*Designed, Engineered and 
Manufactured jointly by 

ee Sherman Products, Inc., 

Royal Oak, Michigan 


W ain-Roy Corporation, 


Hubbordston, Mass. 


1956 Sherman Products, Inc. 
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There’s 


MORE Cooling Surface in these deep-ribbed MOTORS 





° 


- cal 
——" we, 


with these Allis-Chalmers 


@ Frying of insulation is impos- 
sible under normal conditions 


with the extra-large cooling sur- 
face of Allis-Chalmers rib-type 
TEFC motors. The result — you Get Complete Information 


expect and get longer motor life. As a new machinery component or as re- 

placement, specify Allis-Chalmers. Discuss 

your particular application with your near- 

The engineered partner of A-C by A-C distributor, A-C district office, or 

motors is Allis-Chalmers control. write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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Type SG straight tube, outside packed i Type S pull-through floating head design. 
lantern gland design. Eliminates undetected | For condensing, heating services . . . easy 
fluid inter-leakage. "maintenance. 
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Type R U-tube design. Low cost construction, || Type ST conventional straight tube, split 
for non-fouling service. | ring, floating assembly construction. 
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How you can SAVE witt 
Whitlock Standardized 


Hea t E xch a n gers ! i Straight tube, fixed tube sheet design. Types 


V and V-1—for easy mechanical cleaning. 





SAVE WORK... “prints for approval” can be sup- Type C coil type heat 
plied quickly for piping and other layouts. exchangers. For 
SAVE ENGINEERING COSTS . . . our engineers high tube side pres- 


will help you select a standard design suited to your sures. 
requirements. 


SAVE DELIVERY TIME... many units can be manu- 
factured promptly from stock materials and sub- 
assemblies. Also, completed units are often in stock 
for immediate shipment. 


SAVE ON REPAIRS... readily available duplicate 


parts simplify emergency repairs . . . reduce downtime. 


SAVE ON FIRST COSTS... our long manufactur- Floating head heat exchangers. Type SO 
ing experience plus quantity produced sub-assemblies with outside packed head—no concealed, 


and quantity purchasing of materials reduce the unit bolted and gasketed joints. 
cost of Whitlock Standard Exchangers. These savings , 
are reflected in our current prices. 














Compare costs . . . compare savings. It pays to 
consider Whitlock Standard Exchangers first. 
Send for Bulletin 250. The Whitlock Manufac- 
turing Co., 75 South St., West Hartford 10, Conn. 











Double pipe heat exchangers. For counter- 
temperature flow conditions and low flow 
rates. 


Designers and builders of bends, coils, condensers, coolers, heat 
exchangers, heaters, piping, pressure vessels, receivers, reboilers. 
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.more convenience... 
productive floor space 
..-satety ! 
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FOR 2300 TO 5000 
VOLT MOTORS 


Centralized Control for an entire 
plant or department 

Time-saving, cost-cutting convenience in plan- 
ning, buying, installation, and operation are 
all yours with Allis-Chalmers centralized high 
voltage control. In addition, the factory-assem- 
bled lineup, installed in an out-of-the-way loca- 
tion, releases critical floor space for profitable 
production. From the safety standpoint, the 
control operates in cleaner atmosphere and can 
be isolated from unauthorized personnel when 
located in a separate control room or area. 














Low-Cost Installation 


Control is factory-assembled and bussed 
—conduit layout simplified. Lineup re- 
quires only one incoming feeder. 


. . . > 
Simplified Expansion 
Expanding lineup is simply a matter 
of adding a starter and connecting the 
bus. Each starter unit is self-contained 


Attractive Appearance 
Uniformity of cubicles presents mod 
ern, streamlined appearance. Concen- 
trating control in one lineup eliminates 
cluttered look. 


One Company Responsibility 
Responsibility for assembling proper 
devices and for control performance 
rests with Allis-Chalmers 








For complete information, see your A-C representative or write 
Allis-Chalmers, General Products Division, Milwaukee 1, Wisconsin. 


- ALLIS-CHALMERS 
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Here is a portion of a landscape in which the soil 
was completely poisoned decades ago by sulfur fumes 
from metallurgical furnaces. Not a tree or shrub, not 
a blade of grass, not even the lowliest weed grows 
here. A CHEMICO plant would have saved this ruined 
countryside by capturing the poisonous waste fumes 
and converting them into sulfuric acid. 


Today, CHEMICO Sulfuric Acid Plants are perform- 
ing this service all over the country, where sulfur- 
bearing gases from metallurgical or other industrial 
operations constitute a menace. 

In doing so, these CHEMICO Sulfuric Acid Plants 
are doubly paying back their cost . . . by providing 
a source of income ... by preserving our priceless soil. 


CHEMICAL CONSTRUCTION CORPORATION 


Designers and constructors of complete plants and facilities for the chemical 
and petrochemical processing industries for over 40 years 


525 WEST 43RD STREET, NEW 


YORK 36, NEW YORK 


Cable Address: Chemiconst New York * Technical Representatives: Cyanamid Products Ltd., London 
South African Cyanamid (Pty) Ltd., Johannesburg 
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On all General Electric High-speed Turbines, 


Well-designed, efficient seals... 


Highly efficient, easily-replaced carbon packings 


For the most effective shaft-end sealing, well-designed, low- 
cost carbon packings are used on G-E High-speed Turbines 
to seal steam pressures up to 75 psig. Made of non-galling, 
self-lubricating carbon-graphite, these segmental rings have 
high mechanical strength in the small sizes used, assuring 
long life under normal operating conditions. A garter spring 
in an offset ‘V”’ groove holds each ring together and presses 
it firmly against the side of the chamber, forming a tight seal 
This unique arrangement permits the rings to support their 
own weight and to adjust themselves to the shaft position, 
thereby reducing wear and increasing the life of the seal 
The rings are contained in compact external packing boxes, 
and can be easily inspected or replaced without breaking 
the horizontal joint of the wheel casing 


Reliable, long-life metallic-labyrinth seals 


To effectively minimize shaft-end steam leakage where 
shell pressures exceed 75 psig, segmental, high-low tooth 
metallic-labyrinth seals are used in combination with carbon 
packing. Between stages, straight-tooth metallic-labyrinth 
seals are always used. For maximum seal efficiency, minimum 
clearances between the teeth and the shaft are maintained 
by precision-machined hook fits in the packing housing, 
Shaft scoring is practically eliminated since the leaded-bronze 
segments are spring-backed and can move outward should 
there be accidental contact with the shaft. When unbalanced 
steam pressure forces axial movement of the seals, the shoul- 
ders of the rings and the housing engage to form a tight 
steam seal. All labyrinth seals are designed to compensate 
for thermal expansion, thus assuring a most efficient steam 
seal at operating temperatures. 


The careful design and manufacture of these steam seals is 
your further assurance of low maintenance and consistent 
reliability of G-E High-speed Turbines hy not check into 
the many other sound design features built into these me- 
chanical drives? Your Apparatus Sales Representative will 
be glad to explain the many benefits they offer to your opera- 
tion. Contact him for further information or write for Bulle- 
tin GEA-6232, General Electric Company, Section 241-7 
Schenectady, N. Y 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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This Worthington Centrifugal Compressor supplies 
air to move 200 tons of catalyst daily with no ex- 
pensive water cleaning and maintenance probiem. 


Process compression without 
diaphragm and water supply problems 


Perhaps your processing can be compared to this opera- 
tion at Cities Service Refining, where heavy Y gas oils are 
catalytically cracked into fuel gas, propylene, and butyl- 
ene for alkylate and butadiene production, high octane 
gasolines, and light fuel oils 

Here’s an example of low cost, high-volume process- 
ing, with a Worthington GUR centrifugal unit compress- 
200 tons of 


economic al manner, 


ing the air to move catalyst per day in a 
trouble-free, 

Che costly diaphragm and exchanger maintenance prob- 
lem inherent in the operation of an ordinary compressor 
At Cities Serv- 
the Worthington centrifugal 


operates with 95° EF. air at 100% 


is unknown with the Worthington GUR 
1c¢ *s Lake Charles rehnery, 
relative humidity and 


14.5 psia suction pressure, and discharges at 61 psia, 
450° F., with a capacity of 4,875 CFM 


air is used to transfer and aerate the catalyst 


The compresse¢ d 
The tem- 
perature of the compressed is controlled by means 
of interstage liquid injection, an exclusive development 
that reduces the heat of compression without employing 
external heat exchangers It 1S powered by a dependable 
Worthington steam turbine. Cities Service reports, “Gov- 


erning and control are exce Ile nt, and in all other re spects 
it is very satisfactory.” 

If you'd like the same satisfaction for your process com- 
pression or refrigeration, write your Worthington District 
Office or Worthington Corp., Air Conditioning and Refrig- 


eration Division, Section A6101, Harrison, New Jersey. 


eaten sata 
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How much does a 


A valve that fails in an et 
millions of dollars in equipment and product lo 
In any key spot, Rockwell-Nordstrom lubrica 
plug valves are your best insurance ag 
kind of loss. They operate instant 
f f} 





ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off r 
40' Year 











Liquid 


ve ae 


flow control... 
at its 
best 


Rockwell-Nordstrom valves’ proven 





dependability and economy keep costs 
down on any liquid service. Pressurized 
lubricant sealing for really positive 
shut-off, plus smooth quarter-turn 
operation, assures precise flow control 
on complex manifolds or remote pipe 
line valves. Because Rockwell-Nord- 
strom lubricants eliminate metal-to- 
metal friction, trouble doesn’t have a 
chance to start. This means that yearly 
cost is much lower than ordinary 
valves. Original cost is no more, and 
often less. 

Rockwell-Nordstrom, the original 
and most complete line of lubricated 
plug valves, are available in steel, semi- 
steel, stainless steel and special alloys 
for a complete range of pressures and 
temperatures. For more information 
write: Rockwell Manufacturing Com- 


pany, Pittsburgh 8, Pennsylvania. 





Available at leading suppliers 


everywhere. 


ROCKWELL- 
* 4 Nordstrom 





ened 
a VALVES 
. Lubricant Sealed for 
’ . Positive Shut-off 
ee! 40' Year 





WHY TROUBLE GOES OUT 


when this turbine goes in 





WHEEL CLEARANCES: AA—Rim clearance, 
B—Blade clearance, CC —Side clearance, 
(about one inch). Blades can’t foul, as they 
are protected by rims. Rubbing at AA will 
do no damage. Side clearance is so large 
that end-play from excessive external 
thrust cannot damage wheel. 


Main reason is the solid rotor, you can see at 
the heart of the turbine. It’s a single forging 
of special composition steel. Unlike a built-up 
wheel, there are no separate parts to loosen 
or work out. 





The Terry solid wheel turbine is built with 
large blade clearances, as shown in the dia- 
gram above. Because of this the blades can’t 
foul, Close axial blade clearance is not neces- 
sary as the steam enters the buckets at right 
angles to the shaft. 


The Terry turbine sustains efficiency 
through the years. Reason: The power pro- 
ducing action of the steam takes place on the 
curved surfaces at the back of the buckets, so 
blade wear which might occur is of little 
consequence. 


Bulletin S-116 tells more about these “Work 
Horses of Industry.” Send for a copy today. 


THE TERRY STEAM TURBINE COMPANY / 
TERRY SQUARE, HARTFORD 1, CONN. rT-1202 
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In ETHYLENE PRODUCTION 


/, 


VOU, 100, CAN BENEFIT 


... from Selas Gradiation” Heating 


OPERATION AT THE DESIGNED CAPACITY from the moment of start-up . . . uninterrupted 
production of ethylene flow ... versatility in processing different feed stocks ... are important 
benefits that will be assured by Selas Gradiation Heating in your new or expanded ethylene operations. 


Based on a number of Selas Heaters in ethylene service, you can expect: 


@ “Onstream”’ periods, without shutdowns, @ Uniform heat distribution on the entire 
well in excess of 30 days tube surface which extends tube life by 
eliminating local overheating and material 

High conversions and selectivity degradation at the tube wall 


Zone Control of heat input which enables @ Controlled combustion, with little or no 
meeting any time-temperature curve in excess air to cause external oxidation of 
pyrolytic or catalytic reactions and high the tubes .. . no lag in response to con- 
temperature preheating troller demand. 


° one ° Send for copy of reprint, “Try the Gradiation Heater fer 
Optimum conditions even with extreme Economical Ethylene Production” and Bulletin 86, “Grad 


variations in feed stocks ation Heating for Petroleum and Chemical Processing.” 


s cE fA % lial, and Ty MEP Processing - sgineers 


CORPORATION OF AMERICA me Wy. CER. 9 
ORESHER, PENNSYLVANIA DEVELOPMENT + DESIG CONS o 
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ON HANDLING TOUGH CORROSIVES! 


USE To maintain smooth production schedules, Eastman Kodak brings 
corrosive solvents and acids to its Rochester plant via truck from 
nearby tank farm storage. Corrosive action, however, was destroying 
loading hoses after comparatively short periods of use. To overcome 


this costly problem Kodak replaced its hoses with Chiksan Loading 
Arms. That was 10 years ago. Today, there are over 40 Chiksan Load- 


ing Arms in service at Kodak Park and not one record of product 
LOADING ARMS _ "inci: 


Whatever your fluid handling requirements, be it corrosive or other, 
insist on Chiksan Loading Arms—the time proven answer where the 
accent Is on service, safety and speed 


rhere’s a Chiksan Catalog waiting for you. Send for it today 
FOR CATALOG, WRITE DEPARTMENT OOOO 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION Jac LHIESAN 
, 


CHIKSAN COMPANY-—BREA, CALIFORNIA + CHICAGO 5, ILLINOIS - NEWARK 2, NEW JERSEY 
Well Equipment Mig. Corp. (Division), Houston 1, Texas « Subsid 


fiaries Chiksan Export Company « Chiksan of Canada, Lid 
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As a final step in the manufacture of Powell Valves, every 
valve is subjected to an actual line test—a positive method 
of testing. For special services, valves can be given hydro- 
static, air and gas tests so that they will meet various fluid 


control services. 

Thus, when the pressure is on you—when you have a pro- 
duction schedule that must be met—that’s when you'll be glad 
you installed Powell Valves. 

No matter what your flow control problem may be, Powell 
has valves designed to solve your problem. And you can depend 
on long, trouble-free service. Through careful quality control, 
every Powell Valve has PERFORMANCE VERIFIED. 

Because of Powell's painstaking quality control, plant shut- 
down through valve failure is greatly reduced. Records from 

refineries, power and industrial plants the 
world over prove it. 
Consult your Powell Valve dis- 
tributor. If none is near you, we'll 
be pleased to tell you about our 
complete quality line which has 
Performance Verified. 


The Wm. Powell Company 
Cincinnati 22, Ohio 


»--.110th YEAR 


FIG. 1561—150-Pound 1503—150-Pound Steel Gate Valve FIG. 2201—175-Pound W.0.G. 
Steel Swing Check Valve Semi-Steel Lubricated Plug Valve 


Bronze, Iron, 
Steel and Corrosion- 


Resistant Valves 


POWELL 
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| : A GOOD DOSE OF 
Witt) Lee 7 INSPIRATION NEVER HURT 


To 


A CONSTRUCTION PROJECT 





The quality of inspiration is of vital impor 
tance to the builder. Here at PROCON our 
men are well imbued with it. But, to this 





creative sense, we add those essential quali 
ties of broad experience and sound technical 
knowledge so necessary for the satisfactory 
completion of any project, on time, and to 
every specification. 


It is this combination of skills that makes 
us confident PROCON can provide to the 
fullest measure, reliable, efficient service in 
the planning, engineering and construction 
of your refinery, petrochemical or chemical 
plant. We are proving this, the world 





around, day after day. 


PROCON Prcoysoractel 


THI MT. PROSPECT ROAD. DES PLAINES. ILLINOIS. U.G.A 





rRo " ananda Limiren TORONTO 184 mnwT~ARn ] 
PRO mw (GReaet @erTain) Cimivec LONDON. Ww 
rROCON wrennart pat s o Sanmtia of cuee 
WORLD.WIDE CONSTRUCTION FOR THE PETROLEUM 
PETROCHEMICAL, AND CHEMICAL NDUSTRIES 
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Since 1940 


A record of installations 


that in itself is incomparable 


just as all Petro Chem Isoflow Furnaces 





are most efficient by any comparison 





PETROCHEM-ISOFLOW FURNACES 


URLIMITED (NH SIZE... CAPACITY... O0UTY 


PETRO-CHEM DEVELOPMENT CO., INC, « 122 EAST 42nd St., New York 17, N. Y. 


REPRESENTATIVES: 
Rowson & Co., Houston * Wm. H. Mason Co.. Tulsa * Lester Oberholtz, Los Angeles * Faville-levally, Chicago * 


D. D. Foster, Pittsburgh * Turbex, Philadelphia * Flogg, Brackett & Durgin, Boston * G. M. Wallace, Denver 


international Licensees and Representatives: SETEA —$.A. Comercial, Industrial, y de Estudios Tecnicos, 

Buenos Aires, Argentine * Industrial Proveedora, Caracas, Venezuela * Firma Dr. C. Otto & Comp. G.M.B.H., 

Bochum, Germany * Birwelco Ltd., Birmingham, England * Societe Anonyme Heurtey, Paris, France * Societe 
Anonyme Belge, Liege, Belgium * Huertey Htaliana $.P.A., Milan, Italy 


Vol 
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CHECK VALVE 





























HANDWHEEL VALVE 
4 


Yes, Annin offers design and control 
engineers a complete line of valves for 
rugged and reliable performance “around- 
the-clock:’ Name the installatiori— rocket 
stand, aircraft component test facility, 
chemical plant, refinery, paper mill or power 
plant —and Annin valves will exceed the 
most critical performance needs, 

with features like: 


@ Piping flexibility 

@ Pressure ratings to 10,000 PSi 

@ Body designs for gases to molten metals 
» Temperatures from —400°F to +-1600°F 


» Interchangeable operators — Domotor, 
Cylinder or Handwheel 


THE ANNIN COMPAN 


6570 EAST TELEGRAPH ROAD, LOS ANOELES 22, € 
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Photo « Standard Oil Co., (N. J.) 


stay on stream longer with the 


LJUNGSTROM AIR PREHEATER 


Slag—primary cause of reduced capacity ——can be substan- economical furnace design, with no need for convection sur- 

tially reduced by the Ljungstrom Air Preheater...to keep faces...burns many fuels you used to throw away...con- 

you on stream at top capacity months longer. sistently higher through-put...higher product quality 
That's because preheated air mixes more thoroughly with you can see why a Ljungstrom is paid out in just a few 

fuel. The result is better combustion and less slag-form- months. 

ing material present in the furnace. Oil tubes stay cleaner For more complete details on what the Liungstrom Air 

... Stills stay on stream at top capacity for months longer. Preheater can do for you...for an analysis of the heat 

As an example, one pipe still in an eastern refinery dropped recovery benefits attainable in fuel burning equipment — 

from 16,000 barrels a day to 12,000 because of slag. Now, call or write The Air Preheater Corporation. 

with a Ljungstrom and modern high-temperature burners, 
» ati syate . j ‘ ‘ 9 arrale 

the still operates continuously at 18,000/20,000 barrels. Wherever You Burn Fuel, You Need Ljungstrom 


How fast is “WRITE OFF”? The Liungstrom operates on the continuous regener- 


tive counterflow principle. The heat transfer surfaces 
iv ec r turnaroun e alone, the Ljungstr eans = 
By cutting turnaround tim lone, L) ¥ rom means in the rotor act as heat accumulators. As the rotor 


major savings for you. When you take the other Ljungstrom revolves, the heat Is transterred from the waste gases 
advantages into account up to 20% fuel saving...more to the incoming cold air 


The Air Preheater Corporations 60 (0s: 42nd sivect, ew York 17, ".¥. 





a 

Above the 40th parallel 
b Everywhere from ‘‘The 40th"’ 
C MW HO _ north your plant is certain to need 
at least partial cold weather pro- 
D E Ss ‘ G N F o R wi NTE tection—the kind of winterizing 
Stearns-Roger designed and built 
into this natural gasoline plant. 
The customer wanted the best 
personnel and process protection 


for severe winters with minimum 


cost for a turn-key job. 


Stearns-Roger engineers are 
prepared for such assignments 
anywhere, be it enlargement, 
modernization, or new facility. 
For your next Cold Country gaso- 
line plant or refinery project, 


large or small, arrange now to 


take it up with 











DENVER + SALT LAKE CITY | Stear ns-Roser 
HOUSTON + EL PASO 


Bo) ae i ed , a 


STEARNS-ROGER ENGINEERING . <y ORADO 


COMPANY, LTO, CALGARY 


ENGINEERING + FABRICATION «© CONSTRUCTION «© MANUFACTURING 
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Clad steel will give us 
the same protection and 
long equipment life 

as solid high alloy! 


...and ata 
down-to-earth cost! 


LOOK AT THE RECORD! 


SEE FOR YOURSELF! 


ECONOMY ~ high-alloy layer assures corro 
sion resistance, long equipment life 
STRUCTURAL STABILITY low-cost backing 
steel provides strength and rigidity. 
DESIGN FREEDOM integral bond allows de 
sign and fabrication of shapes to meet proc 
ess and space needs. 


@ Use of clad steel is growing fast 
throughout the petroleum and petro- 
chemical industries. You see it wherever 
corrosion or product contamination are 
problems—in fractionating towers, desul- 
phurizers and other vital equipment. 
Even if you could afford solid high 
alloy, you couldn't buy better, more last- 
ing protection than this. Economical clad 
steel offers the benefits of solid high 
alloy—at a practical price. The perma- 
nent, integral bond between cladding 
and backing steel simplifies construction 
eliminates seepage and crevice cor- 
rosion. Extreme heat, cold, and quick 
temperature changes won't affect it! 
Add to this, clad’s easy maintenance. 


Clad steel demonstration 
unit recently featured at 

the Nat'l Assoc. of Corrosion 
Engineers show. 


Add easy modification—walls can be cut, 
flanges or pipes welded on quickly and 
easily, without injuring clad surface or 
bond ! 

And only Lukens offers a selection of 
16 cladding and 11 backing metals—prac- 
tically an unlimited selection of clad- 
ding and backing combinations to meet 
any conceivable need. 

For more information consult your 
equipment builders or write to Manager, 
Marketing Service, Lukens Steel Com- 
pany, 840 Lukens Building, Coatesville, 
Pennsylvania. 

We'll show you in detail just why we 
say Clad steel is the ideal material for 
long range economy. 


LUKENS CLAD STEELS ia 


STAINLESS-CLAD «= 


NICKEL-CLAD « 


INCONEL-CLAD =« 


MONEL-CLAD 


Producers of the Widest Range of Types and Sizes of Clad Steel Plates and Heads Available Anywhere 


For more data on advertised products, use Readers’ Service Cards, last page. 
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NOW... a compact 75-200 bhp 
Packaged Compressor 


Designed by Clark 


for gas lifting 


or gathering 








FEATURES... -. 


BALANCED /OPPOSED 
COMPRESSOR DESIGN 
Virtually vibrationless . . . a couple of 
yards of concrete will level it. 
DIRECT CONNECTED 
Eliminates belts or gear drives. 


ONE PIECE SKID 
Only 7’ 3” x 15’, rigid heavy “I” beam 
construction. 

CONSERVATIVE PISTON SPEED 
Lower than on most Clark stationary 
compressors. 

HEAVY DUTY RADIATOR 
Straight finned tubes. Easy to inspect or 
clean, inside or out. 

FACTORY ASSEMBLED AND TESTED 
No field assembly. Shipped as a com- 
plete unit. 

STANDARD ENGINE DESIGN 
Five makes of proved engine designs 
available. 

APPLICATIONS 
Use it for gas lifting, gas gathering, gas 


boosting, pipeline testing, recycle plant 
feeders, other field services. 
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You asked for this field compressor—as rugged, compact and 
perfectly balanced as the famed “Midget Angle” but of half 
the horsepower. 


Now you have it, in the new Clark Model CFA. Rated at 75-200 

bhp , this packaged unit is ideal for gas lifting or gathering. 

The CFA uses a new specially designed 5” stroke Balanced/Opposed 
compressor directly connected to a standard design gas engine. 
The compressor and engine, together with radiator, scrubber, etc., 
are mounted on a rugged steel skid measuring only 7’ 3” x 15’. 


The CFA is virtually vibrationless in operation because of its 
Balanceo /Opposed action. In most cases the small amount of 
concrete used to level the unit will provide ample support. 

Direct drive eliminates the need for cumbersome belts and gears. 


Easily and speedily transported on an average size truck, this new 
field compressor can also be operated on truck or floating barge. 


The CFA is factory assembled, tested and shipped as a complete 
unit. Because of standardization the CFA can be shipped from 
stock in most instances. 


There is a Clark CFA specialist in your area to give you all the 
facts. If you require greater horsepower, ask him about the 
Clark HMA and HMAB. 


CLARK BROS. CO., OLEAN, N. Y. 
ONE OF THE DRESSER INDUSTRIES 
Offices in Principal Cities Throughout the World 


Packaged 
Compressors 
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See how straight 
reciprocal drive 


See how Hills- McCanna 
eliminates major metering pumps can 
replacement part VEL meet your exact 
problems. SEE H oO WA requirements. 


. 
ie nea Labo oe 


WATER TREATMENT SYSTEM! 


See how Hills- McCanna 
design gives you greater 
dependability, accuracy 
and longer pump Iite. 


| <j viet 
TLB-LPOPMIL 


yoy 
‘mew life 


SEND FOR THIS NEW FACT-FILLED BOOKLET NOW! 


Here's useful information to help you get 

more from your present_.water treatment 

system... to help you in the selection of 

the proper metering pump for your partic 

Vitclae- lel eliver: tiles mam Malt-Mm elle Mm Poa el-lel-Melole).a(-) 

is complete with technical information, in 

a Cclirehdlelameie-hu alate p-Mme-lelict-we)mer-|el-lehdl-t-e- Tale 

pressures, and pump construction recom- 

mendations for metering alltypes ofliquids. a uF 
It's like having a consulting engineer at se f 


your fingertips! Write for your copy now! os” 


U3-NEBANMA SUMIPANY 


2441 W. Nelson Street, Chicago 18, Illinois 


METERING AND PROPORTIONING PUMPS + DIAPHRAGM VALVES 
FORCE FEED LUBRICATORS + MAGNESIUM ALLOY SAND CASTINGS 
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DICK McHENRY 
Sales & Service 
Dallas 


JACK PELKEY 
Sales & Service 
Atlanta 


TOD PAZDRAL 
Consulting & 
Supervision 
Houston 





‘peer 


- 
DANGER | 
NO SMOKING | 


L&M 

> AERIAL 
MARKERS 
& SAFETY 
SIGNS 
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Lam 
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JACK DUKE 
Sales & Service 
Houston 


WmSON-HILLCO | 
TAPPING | 
MACHINES | 


CONSULTING, 
ENGINEERING 
AND SUPERVISION 


Working in cooperation 
with engineering depart 
ments, Topaz sales engi- 
neers perform flow condi- 
tion analyses, hot tapping, 
pigging, stopple applica- 


tion, inspecting and line, 


testing. 


JIM FORD 
Consulting & 
Supervision 
Houston 


CATHODIC 
PROTECTION 
EQUIPMENT 


<n ye 
am \ 


DEWEY HAYNIE 
Sales Office 
Houston 


At your service... 


Night and day...offering finest qual- 
ity pipeline supplies and equipment 





O22. Te Se ee. ree. 


TOD PAZDRAL Pipeline Specialties 





Other Supplies Available from Topaz 


Valves * Clamps, hooks & dollies ¢ 
Pipe cutting machines ¢ 


Odorizers * Pipe saddles & reducers * 
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Heavy machines 
Cutting & beveling machines 
Torches 


For more data on advertised products, use Readers 


2525 SOUTH BOULEVARD 
Day Phone: JA 2-1403 


HOUSTON 6, TEXAS 
Night Phone: MA 3.5680 


Service Cards, last page 




















see now Controlled 








PRESSURIZED LUBRICATION 








GUARANTEES LOWEST COST SERVICE FROM 





This plug was removed from a 
Homestead Valve just after starting 
lubrication, and before all sealing 
areas were filled with lubricant. Note 
that pressurized lubricant contin- 
ues to extrude through feeder holes. 
Momentary downward movement 
of plug at start of each lubrication, 
gives assurance that plug is always 
free to turn, 


Rent 2° 7 
; ed 


Also, in the Homestead Valve with 
controlled lubrication, you will note 
that even though the valve has been 
over-lubricated, lubricant comes 
only to the bottom edge of the plug, 
and is not wasted by discharging in 
quantity into the bottom chamber. 


% Unretouched photos. 


OMESTEAD ov avve manuracturinc company 


P.O. Box 45 


For more data on advertised products, use Readers’ Service Cards, last page 











The plug was again withdrawn from 
the valve body just after a ring of 
lubricant around the stem indicated 
that the lubricant system was full 
Note that all lubricant grooves are 
filled. The entire plug surface is 
coated with lubricant. Lubricant is 
well packed in the stem sealing 
area above the plug. 








































Now, see for yourself the risk in- 
volved when a valve which does not 
have Homestead’s controlled Pres- 
surized Lubrication, is over-lubri- 
cated. Note lubricant has been forced 
into the port opening. Itcan contami- 
nate line fluids, foul meters or orifices, 
or even block low pressure lines! 





‘Serving Since 1892"’ 


PETROLEUM 





HOMESTEAD “ériectad PLUG VALVES 


Now valve has been purposely over 
lubricated as indicated by excess 
lubricant around stem. Note that 
with controlled pressurized lubrica- 
tion there is no extrusion or seepage 
of lubricant into valve port opening. 
This means no waste, no contamina- 
tion of line fluids, no clogging of low 
pressure lines with lubricant, or 
fouling of meters, orifices, etc. 


These are but a few of the 
many advantages of Home- 
stead's controlled pressur- 
ized lubrication that guaran- 
tee lowest cost valve service. 

Reference Book 39-5 has 
the full story —twenty-eight 
pages of engineering facts, 
sizes, types, dimensions, etc. 
Ask for your 
copy today. 
There is no 
obligation. 






HOMESTEAD 
LUBRICATED 
PLUG 
VALVE 


(Pot. Pend.) 



























Coraopolis, Pa. 
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DEL 


expand [#9] steam turbine line 


The latest in a long series of advancements in the Dean 
Hill line of horizontal steam turbines is the addition of three 
new turbines introduced as intermediate models. These new 
models effect a more gradual increase in power ratings in 
the horizontal line. The reduced “‘spread’’ between ratings 
in the new 8-model line gives you a better opportunity to 
match the turbine to the job within a very close margin. Of 
course, this is always to your advantage in turbine selection. 


Because the new models incorporate all the newest im- 
provements made on the other sizes, the Dean Hill horizontal 
line is one of the most advanced, complete lines in the world. 
With single-stage construction and sleeve bearings, they are 
specifically designed to operate at medium steam pressures. 
Low power consumption results in outstanding operational 
economy of every model in the line. 


Write for Catalog No. 500 for details on both vertical 
and horizontal DH turbines. Information includes cut-a-way 
illustrations, detailed line drawings, tables, 

horsepower curves, 


Sales Offices In: 


Chicago, New York, San Francisco, Boston, Cincinnati, Denver, Albuquerqun, El Paso, Salt Lake Cit 
St. Paul, Toledo, Cleveland, Grand Rapids, Birmingham, Ala., Memphis, Richmond, Mexico City, » 
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NOW YOU CAN CHOOSE 
FROM 8 MODELS TO 
MEET YOUR WORKING 
REQUIREMENTS 


Pump and Turbine Engineers Since 1893 


Indianapolis 7, Indiana 


adelphia, Tulsa, Los 


g. Pa. The Hague, Washingtor 
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HARSHAW CATALYTIC CHEMICALS 
has the facilities for producing carload quantities of SUPPLIED BY HARSHAW 


PREFORMED CATALYSTS Aluminum Nitrate 


Cobalt Nitrate 

: : Copper Nitrate Manganese Nitrate Solution 

to fit special process requirements 
Metallic Soaps (Cobalt, Manganese) 

Hydroforming Dehydration Nickel Carbonate 
Cyclization Desulphurization 
Oxidation Alkylation 
Dehydrogenation Isomerization 


Nickel Formate Nickel Nitrate 
Nickel Sulfate Sodium Methoxide Zinc Nitrate 


Our experienced technical staff will 
Hydrogenation assist you in developing the best and 
most economical catalyst. If you 
have a catalytic process in the devel 
opment or production stage, a dis 


cussion with us may prove beneficial. 





THE HARSHAW CHEMICAL CO. 
1945 EAST 97th STREET + CLEVELAND 6, OHIO 


Chicago « Cincinnati + Cleveland + Hastings-On-Hudson, N.Y. + Houston « Los Angeles 
Detroit + Philadelphia + Pittsburgh 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 





LUBRICATE PLUG VALVES 


— UM Seconds — 
a of minutes 


with this timesaving combination 





Yes, seconds are all it takes to lubricate 
plug valves, today. You'll eliminate 
waste, and save time and effort with 
this combination: Walworth High Pres- 
sure Lubricant Gun, Walworth Button- 
Head Fittings, and Walworth Jumbo 
Size Lubricant Sticks. They'll pay for 
themselves quickly and are adaptable 
to most of the lubricated plug valves 
that are in use today. 


Walworth High Pressure Lubricant Gun. This is the only 
gun available today that satisfactorily handles the stick form, 
full-bodied lubricants needed for proper lubrication and seal- 
ing of plug valves. Easy to operate; two Jumbo Size Lubricant 
Sticks fill the barrel. 


Walworth Jumbo Size Lubricant Sticks. individu- 
ally wrapped and packed ten to the box; clean and 
easy to handle...eliminate messy loading. Types 
available for most line fluids. Always use Walworth 
Lubricants in Walworth Lubricated Plug Valves 


Walworth Button-Head Lubricant Fittings. Use 
them as lubricant fittings or as regular lubricant screws 
with standard size lubricant sticks. Just slip hose 


coupling onto fitting for a leakproof connection W LWORTH 
Vf 

Start saving today... call your nearby Walworth & 
Distributor. He'll be glad to supply Walworth High Manufacturers since 1842 


Pressure Lubricant Guns, Button-Head Fittings, i " 
and the right Jumbo Size Lubricant Sticks for any valves . . . pipe fittings . . . pig 


lubricated plug valve service condition. 60 East 42nd Street, New York 17, N. Y. 





DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
— 
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HOW'S THIS FOR OS&D HOSE PERFORMANCE 
re rt 





Smooth Bore OS&D Hose has handled 
over 37,000,000 barrels to date. 


again, a customer’s performance record 


Tanker loading conditions are particu- 
larly severe at the Union Oil Company’s Here 
Port San Luis Wharf, Avila, California. 


tankers 


When heavy seas are running, 
must be held some 75! to 100' away from 
the dock with the aid of four heavy 
mooring buoys plus the ship’s anchor. In 
spite of these conditions, Hewitt-Robins 
Smooth Bore Oil Suction & Discharge 


Hose performs with maximum efficiency. 


Normal life expectancy for loading hose 
,000,000 barrels, 


yet a single line of Hewitt-Robins 


at this installation is 15 


has shown that for longer hose life and 
more economy in operation the first and 


best choice is Hewitt-Robins Hose. 





For immediate information regarding 
Hewitt-Robins OS&D Hose or any 
Hewitt-Robins industrial hose contact 
your local Hewitt Rubber Distributor 
(See ‘‘Rubber Products’’ Classified 
Phone Book. 











HEWITT-ROBINS 


STAMFORD @) CONNECTICUT 


INDUSTRIAL HOSE « CONVEYOR BELTING « CONVEYOR MACHINERY + VIBRATING CONVEYORS + VIBRATING SCREENS + DESIGN, MANUFACTURE, 
ENGINEERING AND ERECTION OF COMPLETE BULK MATERIALS HANDLING SYSTEMS + “JONES” POWER TRANSMISSION EQUIPMENT 


For more data on advertised products, use Readers’ Service Cards, last page 





for RUST and a 
CORROSION 


PREVENTION 


Come in and see what 
SOLVAY SODIUM NITRITE 


can 


The new edition of this book may prove extremely 
helpful to anyone interested in the prevention of rust 
and corrosion. 

This new book describes how So_tvay Sodium Nitrite 
is being used, alone and in combination with other 
materials, for the cleaning, neutralizing and protection 
of metal in such diverse applications as: cargo holds of 
ocean-going tankers in light petroleum service; steel 
scouring pads; machined parts in process; steel forms 
such as sheets, pipes and wire; metal tanks and con- 
tainers; and circulating water systems. 


AMERICAS FIRST 
PRODUCER 
oF 
ALRALIES 
9004 Ash « Snowflake sfystaise 
Potassium Carbonate * Ca 
,odium Bicarbonate *« Ammonium 
nmonium Bicarbonate + Caust 
dium Nitrite « ,aust is) 
eaning Compounds « Methylene 


Para-dichlorobenzene 
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do! 


Available without cost. Simply fill in and mail the coupon, 


ne 


ied SOLVAY PROCESS DIVISION 
2, a ALLIED CHEMICAL & DYE CORPORATION 
61 Broadwoy, New York 6, N. Y. 


Gentlemen: Please send me without cost or obligation*® 


[) Your new hook “SODIUM NITRITE for Rust and 
Corrosion Prevention 


Sample of Sotvay Sodium Nitrite 


r 
Company — 
ee aueteteeen 
Address — 


City Zone State 


! 
i 
! 
i 
! 
i 
i = l 
I 
} 
I 
! 
! 
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*In Western Hemisphere Countries 


anUpEnan ewan anenanenananenenenenanal 
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These Masoneilan 12000 Series Liquid Level 
Controllers are being used for normal and inter- 
face level control on a gas dehydration unit. 


This is one of the versatile 12000 Series Liquid Level Con- 
trollers on a heat exchanger in a power plant installation. 





In Masoneilan 12000 Series Liquid Level Controls... 


Five-Point Versatility Solves 
Processing and Power Plant Control Problems 


Here, in one group of related designs, is a completely versatile and adaptable series of 


liquid level controllers. They offer a one-source solution to the majority of level control 


problems with flow and storage of liquids 


in processing and power plant systems. 


These range, rating and material specifications, and the flexibility in mountings and 


control types presented with the photographs below demonstrate this important 


Mason-Neilan advantage. . . 


Wide Selection of Ranges standard ranges in- 
clude 14”, 32”, 48”, 60”, 72”, 84”, 96”, 108” and 
120”. Ranges with even longer spans can be 
supplied. 


Wide Selection of Pressure Ratings In the 
shorter level ranges, standard ratings are from 
Class 125 ASA in iron to 2500 lb ASA in carbon 
steel; in all ranges from 150 lb to 600 lb ASA in 
carbon steel. Under temperatures up to 100° F 
steel ratings may go as high as 10,000 lb. 


Wide Selection of Materials to meet all usual 
conditions, a variety of materials is available: 


For displacer chambers — iron, carbon steel, bronze, 





GESara AN 


carbon molybdenum, chrome molybdenum, stain- 
less steel, Monel, etc. 


For displacers —- Type 304 and Type 316 stainless 
steel, Monel, Hastelloy B or C, Durimet 20, copper 
and solid Teflon. 


For torque tube subassemblies Inconel, Type 
316 stainless steel, K-Monel, Hastelloy B or C, 
nickel, phosphor bronze, Durimet 20, etc. 


There are Masoneilan 12000 Series models for « 
multiplicity of applications . . . industry’s widest 
selection of liquid level controllers. Look to 
Mason-Neilan to answer your problem. Write for 
catalog. 





MASON-NEILAN 


Division of Worthington Corporation 


51 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


Sales Offices or Distributors in the Following Cities: New York 
Syracuse « Chicago « St. Louis - Tulsa « Philadelphia - Houston 
Pittsburgh + Atlanta - Cleveland + Cincinnati - Livonia + San 
Francisco + Boise +- Louisville - Salt Lake City + El Paso 
Albuquerque + Odessa + Charlotte + Los Angeles + Corpus 

hristi - Denver « Appleton + Birmingham - New Orleans 
Dallas + Seattle - Mason-Neilan Regulator Co., Ltd., Montreal 

and Toronto 


Choice of Control Types 





Choice of Mountings 


A variety of external 
mounting types with 
screwed or flanged con- 
nections, plus flanged 
types for mounting di- 
rectly on the vessel, pro- 
vide flexibility in meet- 
ing vessel requirements. 


The basic instrument is a proportional controller, left above. In 
addition, proportional-reset and differential-gap types are avail- 
able; and pneumatic set may be added for remote pneumatic 
adjustment of the set-point. Or the instrument may be a pneu- 
matic transmitter instead of a controller. Also, any combination 
of controllers, or a controller and transmitter, right above, may 
be included in a single (larger) case and actuated by a common 
torque tube. 





The instrument may be 
mounted to right or left 
of displacer. The chamber 
types may have a mid- 
flange for field orientation 


Top and bot 


tom flanged connection shown at right 

















GRAVER 


-»-Plant builders 
for industry 
Chem. processing 
Nucleonics 

Oil refining V 
Petrochemistry 
Power 

Steel 





There’s order in this confusion 


Graver is building a pipe still heater for an 
oil refinery. It is by no means the first 
Graver pipe still heater, and Graver builds 
in like proportion such things as complete 
refineries, chemical plants and steel mills. 
Graver experience has been accumulated 


GRAVER CONSTRUCTION CO., 


over 20 years, and as contractor or subcon- 
tractor on your big job, Graver will deliver 
with the right skills and the right equipment. 

Other Graver services include setting 
machinery, mechanical and piping installa- 
tion, and plant maintenance. 


INC. 


424 Madison Avenue, New York 17, New York 
Edge Moor, Delaware; Houston, Texas; Joliet and Chicago, Illinois 


a subsidiary of 


GRAVER TANK & MFG.(0.[NC. 


For more data on advertised products, use Readers’ Service Cards, last page 
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Monoethanolamine for sweetening 
Diethanolamine natural and refinery gas 


Diethylene Glycol for dehydrating 
Triethylene Glycol natural gas 


: 
‘ 
’ 
' 
Uy 
. 
5 
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You will find that these high-quality chem 
cals will give you peak performance in your 
gas scrubbing process. Produced in Jefferson 
Malele(ciaa) plant in Port Neches, Texas they ela. 
shipped from convenient distribution points 
Houston, Port Neches, Chicago, Los 
Angeles relate! Tenafly New Jersey Immediate 
delivery is available in tank cars, tank 


viele lola Molmme bois lolilela drums 


For detailed information on gas scrubbing 
consult our experienced technical service 
staff. Call your nearest Jefterson representa 
tive for prompt service. Jefferson Chemical 


Company, Box 303, Houston 1, Texas. 


a 


Essential Chemicals from Hydrocarbon 


CHEMICAL COMPANY. INE 


HOUSTON + NEW YORK « CHICAGO 
CHARLOTTE + LOS ANGELES 


Vince a SC Sa ee _ 


For more data on advertised products, use Readers’ Service Card 
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When a refinery has to shut down for a 
replacement or repair—that's the time when 
action and know-how count. 


The special spiral fin unit here shown had to be 
built over a week-end to get a large 
oil refining plant back on stream. 


Such repair and replacement work has added to the 
fine reputation Sun Ship has won through 

years of service in the construction of oil 

refining and chemical equipment of every kind. 


om 
SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) CHESTER, PA. 
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NORMAL: Windows unlighted, no aud. 
ible alarm. 





ALERT: Window of first off-normal 
flashes red; audible alarm. First alorm 
identifiable with diff 


w a time erence 
small as 15 milliseconds between first 
and following alarms. 





ALERT: ge > alarms indicated 
by flashing windows now added 
to above condition. Signals lock in on 
momentary contact. 








NORMAL AGAIN: As conditions return 
to ie ee ee = ovt, 
original signa remains until reset 
button is pressed. 


June, 195¢ PETROLEUM REFINER 


Panalarm “VS" Annunciator 
identifies first off-normal 
from subsequent alarms for 
rapid corrective action 


You gain the control advantages of an audio-visual information 
system, not just an alarm system, with the Panalarm “50VS” Visual 
Sequence Annunciator. This is particularly valuable when one 
off-normal condition will cause a “chain-reaction” of off-normals 
Typical Panalarm applications are found in the process industries 
and among users of automatic machinery 


The original off-normal is clearly identified, enabling the operator 
to take immediate, corrective action. A considerable saving in 
down-time can often be effected simply by knowing the original 
source of trouble. 


Panalarm “‘50VS” is completely flexible in setting up various 
sequential groups. Any number or combination of signals may be 
grouped as an independent sequence, and the groupings may be 
changed at any time by simple jumpers on the terminal block 
Signals may be either illuminated nameplate or bullseye indicators, 
combined with a horn, bell or other audible signal. Signaling is 
simple and positive. A typical sequence is illustrated on the left 


Write for literature on the “50VS” and other Panalarm Annunciator 
Systems. A Panellit sales engineer will be happy to make a survey 
of your production operation to determine whether a Panalarm 
system can help increase efficiency and safety in your plant. 


All Panalarm Annunciator Systema are sealec ’ana ’ 0 plug-in rela unif 
completel modular, permitting future Oo sonents throughout are ruggedly bu 

growth and changes. The photographs belou r inatrume tandard for continuou 
Ulustrate a typical Panalarm Cabinet with ‘ Entire Panalarm ayatem i 
illuminated nameplates and the hermetically suitable for Class 1, Division 2 installation 


Engineered 

Information 
Systems for 

Industry 


Panalog 
Information Systems 


I: pets Bb, Bis -~ 4 > pr 
age &, = ce Division of 
oe YK) / PANELLIT, INC. 


wm Al ‘ 7415 N. Hamiin Ave. 
instrument Skokie, til. 


Services Division Panellit of Canada Lid. Toronto 14 


Graphic Panels 
Control Centers 
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STOP 


weeds 
all 
season 


Still weed-free one year after treatment with “Telvar.” 
The area around the tanks and pipeline was sprayed 
with a single treatment of ‘“Telvar’’ a year before this 
photo was taken. Weed-control costs are cut with ‘“Tel- 
var’ because it gives thorough, long-term weed control. 


PREE ILLUSTRATED BOOKLETS describe how to control weeds and brush 
with Du Pont chemicals. Write to Du Pont, Grasselli Chemicals 
Dept., Rm. D-4032, Wilmington, Del. In Canada, Du Pont Company 
of Canada Limited, 80 Richmond Street West, Toronto, Canada. 


UMD wero 





Spray just 
once with 
Du Pont 


ELVAR 


WEED KILLERS 


When you use ‘““Telvar’’ weed killers, vegetation is 
killed through the roots and regrowth is prevented 
because the chemical remains in the soil . . . provides 
residual action all season long. And low dosages (1 
to 11% lbs. per 1,000 sq. ft.) make it cost little for the 
results you obtain. Such low rates also mean less 
handling, less use of storage facilities. 

“Telvar’’ weed killers come as wettable powders, 
are non-corrosive, non-flammable, non-volatile, low 
in toxicity to humans and livestock. 

Include ‘“Telvar’’ weed killers in your weed-con- 
trol program this year. Prove to yourself how these 
products of Du Pont research can help cut your main- 
tenance cost to new low levels. 


Where brush is a problem, Du Pont Ammate® X 
weed and brush killer is the product you need. It kills 
more kinds of brush with unusual safety. With ordi- 
nary precautions, ‘““Ammate’’ X may be used close to 
such crops as cotton, tomatoes, soybeans and peanuts. 


als, follow label instructions and warning srefully 


ond BRUSH KILLERS 
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WEIR-TYPE SUPPORT PLATE IMPROVES PERFORMANCE 
OF ANY DUMPED TOWER PACKING 


The lower pressure drop expected from a high 
bed voidage can be quickly dissipated by re- 
Strictions to gas and liquid flow, set up by a 
limiting free area in the packing support plates. 





Conventional flat ceramic support plates have 
an actual free area of 20-30%. Effective area, 
however, is usually much less, because dumped 
packings, particularly in the smaller sizes, tend 
to block the openings in the plates. 


To approximately equal the voidage ordinarily 
encountered in a packed bed, a support plate 
must have a free area better than 50%, under 
actual operating conditions. 


The weir-type support plate, in every size from 
12” diameter up to 60” diameter, has better 
than 50% free area. Its unique, patented design 
minimizes any tendency of the packing to block 
the plate openings. Its high mechanical strength 
provides ample support, and, of course, its 
chemical porcelain body is completely acid-and- 
corrosion-resistant throughout (except for 
hydrofluoric acid and hot caustics). 








PACKING 


ts 
a, 

















t 
Le 


LIQUID OUT 


In operation, the gas is actually injected or distributed into the 
column through the perforated hemispherical caps and through 
the upper portion of the slots in the risers. A major portion of 
the liquid ordinarily leaves the column through the openings 
in the base plate, but should these openings prove insufficient, 
and a slight head form, the overflow will escape through the 
bottom half of the slots in the risers. 


Write for New Bulletin — 
on Weir-Type Support Plates 


*U. S. Stoneware patent pending 
WW“ 





THE UNITED STATES STONEWARE CO.) 


Process Equipment Division 
NEW YORK CHICAGO 
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ern ; LUMMUS 


Ott HEATER DIVISION 
385 Madison Avenue, New York 17, N. Y. 


Lummus Standard Oil Heaters are 
made in two basic types. The up-take 
heater, illustrated at the left, conducts 
the products of combustion upward from 
the entire heating chamber at low and 
uniform levels of velocity. 





The down-take heater, illustrated at 
the left, is suitable for service where 
products of combustion would contain 
corrosive elements or solid matter. It 
draws hot gases downward from the 
combustion chamber through the dif- 
fusion baffles. Both types of Lummus 
Standard Heaters are adaptable for 
multi-coil or multi-stage heating. 








The Economy Heater, illustrated at 
the left, finds wide application in smaller 
refineries where the investment neces- 
sary for extensive maintenance plat- 
forms and roofing is not justified. The 
flexibility and variety of capacities avail- 
able with multi-coil and multi-stage set- 
tings can be obtained with Lummus-Built 
Heaters in the same manner as with the 
larger Standard units. 











Lummus Standard Oil Heaters and Lummus-Built Heaters are the answer to the vital 
problem of supplying process heat in any required amount for petroleum refineries, 
chemical and petro-chemical] plants. Single Lummus Heaters are operating at continuous 
heat absorptions ranging from 100,000 to 300,000,000 BTU per hour. Lummus has 
designed and installed heaters for use with every major process. 





BRANCH OFFICES — Houston: 2707 Weslayan Rd., Houston 6, Texas + England: The Lummus Co., Ltd., 80 Regent St., 


London W1, England*+ France: Societe Francaise des Techniques Lummus, 39 Rue Cambon, Paris ler, France 
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“ LUMMUS 


OItIl HEATER DIVISION 
385 Madison Avenue, New York 17, N. Y. 


The patented gas diffusion baffle arrangement 
shown at the left is characteristic of Lummus furnaces. 
This arrangement creates a draft resistance or damp- 
ering effect which assures uniform evacuation of the 
products of combustion over the entire ceiling area of 
the combustion chamber. 

Benefits obtained by the use of the slotted refrac- 
tory baffle tile include high velocity gas flow over the 
shielded upper row of roof tubes—with consequent 
high convection heat pick-up—and re-radiated heat 
from the under side of the tile to the upper side of the 
bottom row of roof tubes. 


Lummus- Built Heaters incorporate 
the same material, mechanical and oper- 
ating advantages of the Lummus Stand- 
ard Oil Heaters but are built along the 
more simplified and economical lines pos- 
sible with their smaller size. The Lummus 
Vertical Tube Heater, illustrated at the 
left, for milder heat requirements, is 
especially designed for limited space 
installation. 





The portable heater, left, was built 
for Magnolia in record time—a mere six 
weeks downtime compared with the 
usual five months. It is the height of 
flexibility and is a smooth-running 
100,000,000 BTU per hour heater han- 
dling 36,000 B/D of charge stocks—an 
increase of several thousand barrels over 
the heater it replaced. 


The heaters described above are, of course, Lummus designed. Lummus also has built 
and will build for you, if requested, counter-parts of all popular types of furnaces used in 
the petroleum, chemical and petro-chemical industries. Lummus can also build to your 
specifications any type of specialty heater that a particular production problem calls 
for. Lummus’ 50 years of experience in constructing petroleum and chemical] plants lies 
behind the work of the Oil Heater Division, providing the knowledge necessary to do any 
job requested by a customer—and to do it right. 





BRANCH OFFICES — Chicago: 600 South Michigan Ave., Chicago 5, Illinois * Venezuela: Compania Anonima Venezolana 
Lummus, Edificio “Las: Grandillas’”, Esquina Las Gradillas, Caracas, Venezuela * Canada: 455 Craig St. West, Montreal 
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OFFERS TECHNICAL SERVICE ON SITE 


ei 


um a 


od 
a.) 


NEWALLS ARE CONSTANTLY solving insulation 


problems all over the world. From Antwerp to Adelaide, 





Newalls insulation materials are meeting every require- 
OIL REFINERIES for which Newalls have 


eagpied insulation materials include the ment in Heat. Cold and Sound Insulation. But Newalls 
following: 


BELGIUM INDIA service offers more than the supply of materials. 


* Petrofina Antwerp * Stanvac, Bombay 
* Esso Antwerp 


* Albatros Antwerp = MIDDLE EAST Newalls can also provide supervisory service to smooth 
BRAZIL * Aden 


Ras Tanura 


7 iene zp van out application difficulties on site. Newalls technical 


FRANCE VENEZUELA staff can handle the specifications and estimating work 
Port Jerome amen 
Du Nord (Dunkirk ° mua f : ; 
—— ; for any kind of plant, large or small. Calling in Newalls 
Petite Couronne 7 

mee lechnical Advisory service is the quickest way to in- 

* Insulated wholly with Newalls Insulation Company 7 
Limited's materials 








sulation efficiency. 





* 


i\ (OMVAVAGIMIUIGee TECHNICAL ADVISORY SERVICE 


NEWALLS INSULATION CO. LTD., 
Head Office: WASHINGTON, CO. DURHAM ENGLAND 
member of the TURNER & NEWALL ORGANISATION 


{gents and Vendors in most markets abroad 
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The above ‘Photogriptr iMyptrates one of four assemblies 
of six “Rump \, Opis) of vasiOus capacities 


a 
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and’ speeds aie by | one power unit. 
The pumps are fitt a oth ely automatic 


capacity control, me: ~ standard pneu- 
matic instrumentgon a in addition are 


r . 3’, "On wt 
fitted with ind&pendent hand control BRipGE - KE 


for use “th = of air /supply failure. 
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ae 


E.C.D. LIMITED - ENGINEERS - TONBRIDGE - KENT - ENGLAND 
Telephone TONbridge 2237 (3lines) Telegrams TONMIL, TONBRIDGE 
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how many humps? 


Rough handling by camel, llama, 
who can tell what 


truck or ship 

forms of transport will carry CAPOSITE 
These insulating blocks and 
sections are tough: made of resilient, 


long-fibred Amosite asbestos for 
thermal efficiency and maxi- 


maximum 
mum strength. CAPOSITE takes the 
manhandling and knocks of transporta- 


tion without breaking up 


CAPOSIT 


asbestos thermal insulation 
— BLOCKS and PIPE SECTIONS ‘ 
ASBESTOS co. LTD 
. Ww 


LONDON 


THE CAPE 
114 116 PARK . 
GROsvenor 6022 


STREET 
Lele phone 
Cape Asbestos (Canada) Ltd., 200 Bloor Street, East, Toronto, Ontario 
United States Enquiries: North American Asbestos Corp., Board of Trade Bidg., Chicago 4, Ill. 


PETROLEUM REFINEI 
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This compressor valve works with no impact 
for longer life, best efficiency 


Stainless steel strips, in red, open 
the Feather Valve ports by rolling 
contact against the lower plate 
There is no impact 


The Feather’ Valve is the lightest, simplest, quietest compressor valve 
ever developed. Flexible strips of stainless steel open and close the valve port: 
with a gentle rolling contact. There is no destructive impact even when the 
valve is operating as fast as forty times a second 

rhis lack of impact assures long life and negligible maintenance. The valv 
itself is all but indestructible. Absence of buffer plates and cushioning device 

give it extreme simplicity 

The Feather Valve is quiet and reliable because of its lightness and tight 
contact seating. Valve action is very sharp. There is virtually no slip or back 
flow. As a result, you get minimum valve loss and use minimum power 

lo get the utmost in performance, be sure you specify Worthington when you 
buy your next compressor Worthington (¢ orporation, Harrison, N. J 





You get permanent alignment with 
these balanced opposed compressors 


Here’s the big difference in opposed compressor design—a Worthington exclu 
“TIE BARS ive that gives you permanent frame alignment for longer wearing parts life 

Ic maintenance 

Locked in place over each main bearing is a heavy steel tie bar. This makes the 

frame strongest at the point of greatest loading, assuring years of heavy duty 

continuous Operation, When necessary, the tie bars are easy to remove for in 


pec tion or maintenance 


Other advantages. [he Worthington balanced opposed design is more cor 


pact, cutting the amount of foundation and tloor pace needed and saving instal 


lation time and expense. It's highly suited to large horsepower multi-service « 
multi-stage application Up to four cylinder pairs can be arranged on one frame 
For more information, see your nearest Worthington District Office or write to 
Section K63, Worthington Corporation, Harrison, N. J 


eco WORTHINGTON 


il machined for preci 


«hed over each main bearin 





June, 


Get Ready 
for Your 
~ BIGGEST DATE! 


It’s coming soon! Your biggest and possibly 
most important date in 1956—Oil Progress Week! 
It’s your chance to make friends for yourself—your 


business — and your industry. 


ach year one week is set aside to bring the oil 
industry's story directly to the American public. 
And today more than ever the American people 
need to know more about your industry — and this 
is your chance to tell them. Remember, those who 


know you best like you best. 


Here’s what you can do 


Contact the Oil Industry Information Committee 
Chairman in your area. He will help you work out 
an effective program. Parti ipating in Oil Progress 
Week activities will be gor d for you and good for 


your business. 


But now is the time to plan before you go on 
vacation, October 14th is nearer than you think 
and, as you know, it takes time to contact people 
and organize activities, So ¢ lip out the « oupon alt 


the right and mail it today ! 


You Know Your Job — Know Your Industry 
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Oil Industry Information Committee 
50 West 50th Street 
New York 20, N. Y. 


Gentlemen 


I would like to help tell the story of oil 
people ol my community Pie in 
explaining Oil Progre Week a 

that will be available to me 

NAMI 

ADDRESS 


CITY 
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& Stop entrainment losses 
Improve product quality 


& Cut process costs 


with METEX Hi-Thruput 
MIST ELIMINATORS 


Collection and recovery of valuable liquid prod 
ucts removal of liquid particles harmful to 


subsequent processes reduced equipment main 
tenance and decreased air pollution these are 
but a few of the possibilities METEX Hi-Thruput 
Mist Eliminators offer to alert process and project 
engineers 

METEX Hi-Thruput Mist Eliminators, installed 
in a process tower or vessel, effect sharp separation 
of entrained liquids within a wide range of vapor 
velocities. Pressure drop is negligible. Quality and 
yield are increased. High removal efficiency is 
maintained, even at extreme temperatures, due 
to free-drainage of impinged liquids. Liquid slugs 
cannot enter turbines or compressors. Coke forma- 
tion is minimized and life expectancy is substan 
tially increased even under adverse conditions. 





Where solids may be formed in the mesh because 
of decomposition, polymerization, crystallization 
or freezing, METEX Hi-Thruput Mist Elimina- 
tors provide up to three times the service life of 
conventional units. 


In any processing equipment or vessel where liquid 
entrainment is a contributing factor in design or 
operation, METEX Hi-Thruput Mist Eliminators 
assure higher production, better processing and 
lower operating and maintenance costs 


For complete information and 
specifications, write today for 
your copy of Bulletin 
ME-106, illustrating and de- 
scribing METEX Mist 
Eliminators for all process 
equipment 


METAL TEXTILE CORPORATION 


ROSELLE, NEW JERSEY 


METAL TEXTILE CORP. OF CANADA, LTD., HAMILTON, ONTARIO 
Representatives in principal cities throughout the world 


For more data on advertised products, use Readers’ Service Cards, last page 
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How Buell’s Exclusive Rapping Mechanism 
delivers Extra Dust Collection Efficiency 


Complementing the extra efficiency of rapping in Buell “SF” Electric 
Precipitators, the unique Spiralectrodes add further efficiency through 
50% to 100% higher electron emission, constantly accurate spacing, 
longer electrode life. 


ener ae 


> 


a 


For more specific data 

about Buell’s extra efficiency, 
write Dept. 50-E, 

Buell Engineering Company, 

70 Pine Street, New York 5, N. Y. 


ey 


Buell Cyclones offer two “extra-efficiency” 
advantages: (1) exclusive Shave-off which 
harnesses double-eddy and puts it to work, 
and (2), large diameter design which elim- 
inates clogging. 


Buell’s Low Resistance Fly Ash Collector 
combines top efficiency with low draft loss, 
for natural or forced draft installations. 
Ideal for boilers from 100 to 2000 BHP. 


“a? 


BLECTRICAL Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 


fo: more data on advertised products, use Readers’ Service Cards, last page 








AUTOMATIC GAGES 


for Pressure Storage 


possible and = 
ing is the 
ytomatic tank gaging ae 
; s have designed tw pl 
i consistently and -* a 
storage vessels. ° 
ffer primarily in one 
i\lustrated at the 











torage vessels is '™ 


g. J. engineer> 

Ss which wi 
gag" pressure ‘ 
iple but di 


d for eye level read- 


ops an ‘ nd eye 
d level installation @ aod 





The $. & J. Tape Block Valve, Figure $1-5265, passes 
a ee ee 
tube. When it is desirable to isolate the gage head 
from tank pressure, the valve is scrowed down to flat- 
ten the tube against the tape and provide complete 
isolation for inspection, maintenance or repair of the 
reading head. 




















S. & J. Automatic Tank Gages 
are available in a great variety 
CC Me 
ple, to elaborate electric tele- 
pulse remote reading gages. 
Having pioneered automatic tank 
gaging, you can look to S$. & J. 
to supply a SAFE and ACCURATE 
automatic tank gage for every 
requirement in the petroleum in- 
dustry. Tell us of your require- 
ments and we will gladly make 
a es Se eg 
gaging problem. 


eA 


OA Rtn as nna 


REPRESENTATIVES: 
G,. 


SEATTLE: Nebar Supply Compony, 3000 Western Avenue 


7 7 we 4 £ L t Y 1 oO, i A L 1 i¢ oO R N 1 A MONTREAL: Lytle Engineering Specialties, itd, 360 Notre Dome St 


TORONTO: Lytle Engineering Specialties, Lid., 85 Richmond St., W 
NEW YORK facile Velie) VANCOUVER: P. D. Mclaren & Son, Ltd., 3277 Main Street 
342 Madison Ave 10409 $. Western Avo. CARACAS: Sinclair Spence, C.A., Edificio Galipan 


ENGLAND: Whessoe, Ltd., Sales: 25 Victoria St., London, 5.W. | 
a leltb aie), | TULSA LOS ANGELES 


w 


Whessoe, ltd. Works: Darlington, County Durham 


Ue ee) Thompson Bldg. 714 W. Olympic Bivd. 
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Clear, Continuous Records without 
Poisoning...on the New Bailey Recorder 


%® Faithful chart records of measured variables are the key to a meaningful, depend- 
able analysis of operating trends and conditions. Money spent for more accurate 
metering, for faster response, is money down the drain—uniess its matched with 
chart records that are equally accurate, 


That's why these features of the new Bailey Recorder are important to you: 


1. Bailey’s exclusive sealed capillary-action inking system maintains continuous flow 
to the pen tip, and traces sharp, opaque, quick-drying records. “Poisoning” of inter- 
secting records is practically eliminated; no blots or smears during operation or 
chart changing. 

2. Pens are mounted on concentric centers, trace on parallel time ares only 42/1000” 


apart. ‘This simplifies analysis of two or more records. 


3. Interchangeable plug-in receiver units permit practically limitless record-grouping 


combinations. 


Write for Product Specification 112-5 and actual chart sample 


ONLY BAILEY OFFERS ALL THESE 
ADVANTAGES IN A SINGLE RECORDER 





Pre-calibrated plug-in receiver units 


Up to four pneumatic or electronic receivers 
—or two receivers and two integrators 


Any four variables on one chart—easily Controls gor 
read and interpreted 1043 IVANHOE ROAD TEMPERATURE 

A full year’s ink supply at one loading y PRESSURE 
Faster shipment—from stock GAS ANALYSIS 
Minimum inventory of parts 


‘ FLOW LEVEL 
Minimum instrument investment for process Controls for Power and Process RATIO — DENSITY 


cycle expansion or alteration 
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Tonnage Oxygen Unit and Ammonia Synthesis Gas Purification Unit, designed and 
built by Air Liquide for Mississippi River Chemical Company, in Selma, Missouri, and 
erected by Fluor Corp., Los Angeles, Cal 


DOES LOW-TEMPERATURE GAS SEPARATION 
FIGURE IN YOUR PROCESSING PLANS? 


Why not consider the economic and other advan During the past fifty years AIR LIQUIDE ha 


tages of low lemperalure gas separation methods in desiened and built over 1OO0 hydrocarbon and air 
your processing program ¢ engin ering specialists in 


separation plants for industries throughout the world 


this field are readily available to ensure sound modern more than 150 of them in Ame rica. They are used to 


design, top-quality fabrication of equipment, efficient recover a variety of high-purity products, including 


Hydrogen. Carbon Monoxide Methane. Ethylene 


Oxyeen, Nitrogen. and rare atmospheric vases, 


erection and operation 
That sper ial combination of knowledge and skills 
alt your service when you envave Nir Liquide Low 
temperature gas separation has been our business for Address your inquiries to: American Air | iqquide 


over half a century 29 Chrysler Building, New York 17. \. ¥ 


In Canada 

Air Liquide, 

1111 Beaver Hall Hill, 
Montreal, Que 


OLDEST IN EXPERIENCE —NEWEST IN DESIGN 
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p ST TYPE 120 T.C.C. UNIT 


erected at 
Capuava Refinery 





@ Fourteen miles north of Sao Paulo, Brazil, at 
Capuava, a main fractionating tower and the first 
type 120 Thermofor unit to be built was erected 
by Chicago Bridge & Iron Company in coopera- 
tion with their subsidiary, Sociedade Chibridge 
de Construcoes, Ltda. Both of the units were fab- 
ricated at our Greenville, Pa. plant and furnished 
New York, 
for Refinaria e Exploracao de Petroleo “UNIAO” 
S.A. The UNIAO refinery has a crude capacity 


excess of 20,000 bbls. per day and can handle a 


through Hydrocarbon Research, Inc 


in 
wide variety of stocks 


e CB&I is a steel plate specialist—with 


COTIL=- 
plete facilities for designing, fabricating and 
erecting welded steel plate structures for the 
Write our nears 


take advantage of CB&I 


petroleum industry 


; experience and craits- 
manship 


For mor 


‘ 


data on advertised products, use Readers’ Service Cards 
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Top: An air duct section for the TCC kiln 


being raised into place 


Bottom: General view of Capuava Refinery. 


Chicago Bridge & Iron Company 


Atlanta © Birmingham © Boston * Chicago © Cleveland © Detroit © Houston 


Los Angeles © New York © Philadelphia © Pittsburgh © Salt Lake City 
Son Francisco © Seattle © Tulse 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE 


REPRESENTATIVES AND LICENSEES 


Brazil ¢ Canada © England © France © Italy © Netherlands « 


last page 





NOW AVAILABLE... a new, improved cracking catalyst 





JURY MINERAL KAOLIN 


for TCC and Houdriflow Moving Bed Catalytic Cracking Units 


Houdry Process Corporation now offers pelleted up required assure top performance in all TCC and 
KAOLIN, a superior natural catalytic cracking cat- Houdriflow catalytic cracking units. 

alyst, for maximum octane at lowest cost. The high Check these advantages of COMMERCIALLY PROVED 
octane gasoline obtained and the low catalyst make- Houdry Mineral Kaolin. . . 


F ff HIGH OCTANE 
_, ff LOW COST 
i” » 
of HIGH ACTIVITY 
Ps so RESISTANT 
| " ra HIGHEST THERMAL STABILITY 
ty j 
yf EXCELLENT REGENERATION CHARACTERISTICS 


HOUDRY PROCESS CORPORATION 


CHEMICALS DIVISION 
1528 Walnut Street, Philadelphia 2, Pa. 
PIONEER IN CATALYSIS 
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More than 600 HUDSON Solo-aire and Combin-aire Units are 
giving complete satisfaction both in mechanical operation 


and in meeting cooling performance specifications in... 


Solo-aire Units, installed in space formerly occupied 
by water box submerged coolers, are used for con- 
densing and oil cooling, eliminating water circulation 
of 4200 gallons per minute. Previous high mainten- 
ance costs due to water scaling and corrosion are 
also eliminated. 


Solo-aire Units as pictured at left, and Combin-aire 
Units, are minimizing water consumption, lowering 
water treatment costs, and lowering over-all main- 
tenance expense in scores of Gas Processing Plants 
in the United States, Europe, Pakistan and South 
America. 


Solo-aire Units are installed in many of the larger 
main line Compressor Stations in the United States 
for cooling gas, jacket water, and lube oil. HUDSON 
auto-variable pitch fans allowing accurate, automatic 
control of cooler outlet temperature are used in many 
of these installations. 


Vapor at 550°F. is condensed and condensate sub- 
cooled in Solo-aire pictured at left. In services for 
cooling of very high temperature fluids, and cooling 
of fluids with which water contamination must be 
avoided, Solo-aires are particularly adapted. 


HUDSON 


ENGINEERING CORPORATION 


FAIRVIEW STATION © HOUSTON, TEXAS 





LARGE POWER SAVINGS 


and Accurate, Automatic Temperature Control 
with HUDSON AUTO-VARIABLE PITCH FANS 


WHY do Hudson Auto-variable pitch fans on 
Hudson Solo-aire and Combin-aire units not only 
vive accurate temperature control of cooled 
streams, but save up to 85% of fan horsepower 
compared with conventional fixed pitch fans? 


BECAUSE fixed pitch fans are usually 
selected to move the at required under 
conditions of summer air temperature and 
maximum heat load, and needlessly move 
uch maximum quantity even under con 
ditions of winter at temperatures and 
lower-than-desiyn heat loads. With Hud 
on Auto-variable pitch fans the blade 
pitch is automatically controlled by out 
let cooled fluid temperature so that onh 
the quantity of air required to maintain 
this temperature is moved. This quantity 
in winter may be only 30° of that re 
quired in summer, resulting in fan horse 
powe! aving otf SS& attributable to 
\uto-variable pitch fans as compared 
with conventional fixed pitch fan 


OVER 200 AUTO-VARIABLE PITCH FANS are providing ac 
curate, trouble-free temperature control in Hudson Solo-aire and Combin-aire 
units. Minute changes in cooled tluid outlet temperature immediately and automatically 
changes pitch of fan blades, increasing or decreasing flow. Control is effective despite 
chanves in heat load or hot tlhuid inlet temperature; and over ambient air temperature 
range of more than ISO” J 

Consult Hudson for more detailed information on the application of Auto-variable 
pitch fans to present or future installation 


HUDSON AUTO-VARIABLE PITCH FANS 


Accurately control temperature * Prevent freezing even in extremely cold weather. 


Effect major savings in power © Operate with standard pneumatic instruments. 
Reduce cost of control equipment ¢ Have all moving parts of control mechanism 


Eliminate by-pass piping completely enclosed and weather-proofed. 


HUDSON 


ENGINEERING CORPORATION 





FAIRVIEW STATION HOUSTON, TEXAS 





Corrosioneerin 


Quick facts about the services and equipment Pfaudler offers to help you 


reduce corrosion and processing cost © 


Published by The Pfaudler Co., Rochester, N.Y. 


Now you can outsert 


leaflets on most packages 
without hand labor! 


Put your product story where it will 
be read—on a leaflet fastened to the 
outside of your package. You can do 
this, without slowing down your 
production line or using costly hand 
labor, by using Pfaudler’s new fast- 
action Outsert Applicator, Model 
OA-3MC., 


Up to 220 containers per minute 
The Pfaudler Outsert Applicator at- 
taches your message to all cylindrical 
containers of plastic, glass, paper, o1 
metal—25, to 744 inches in length, 
144 to 6% inches outside diameter. 
(Special designs for containers out- 
side these limits.) 


Fits right into your production line 
The unit fits readily into most pro- 
duction line setups, requires only 
four square feet of floor space! There 
it operates automatically and con- 
tinuously, gripping free-rolling con- 
tainers from your labeling machine 
and forwarding them, with leaflet 
accurately attached, to the casing 
machine, ready to pack and ship. 


Low maintenance cost 
Advanced design and careful selec- 
tion of materials give you a durable 
machine, capable of long continuous 
runs. And there are no delicate 
mechanisms to fail 

If you’re interested in the advan- 
tages of outserts for your product, 
simply forward a sample labeled 
container with outsert affixed cor- 
rectly. Pfaudler engineers will an- 
alyze your requirements and send 
you full information. Or, if you pre- 
fer, write for Bulletin 933 


Pfaudier Outsert Applicator 
attaches message to your 
package automatically (insert) 
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GET 2-WEEK DELIVERY 


on these flexible standard heat exchangers 


Interchangeable parts are essential 
to the industrial 
progress. But in the chemical pro 
essing field, standardization is hard 
to achieve because of the great va 


cornerstones ol 


Traditionally 
each system has had to be specially 


riety of requirement 


engineered 

Today it is unnecessary, in many 
cases, to delay your operation by 
waiting months for “made-to-order 
heat exchangers. With the flexibility 
provided in Pfaudler’s standard line 
of equipment, you can solve many 
weeks 
without resorting to special compli 
cated designs 

Any one of the five sizes of Pfaud 
ler stainless steel heat exchanger: 
listed below can be 
way to your plant 

Pfaudler’s new stocking program 
plus standard design, make this “off 
the-shelf” delivery possible. These 
units are ready for almost immediate 
shipment and are all fixed-tube sheet 
design Shell and baffle: are made of 
carbon steel: tubes, tube sheets and 
bonnets are stainless steel 

These stock units may be used in 
vertical, horizontal or inclined posi 
tions 


process problems in two 


speeded on its 


as specified on your order 
General specifications: 

Design Pressure: 150 psi 

tube side 

Design Temperature: 350 

Shell and Baffles: Carbon 


Tubes: Stainless steel, Ty 
18 gauge, welded 


Code: Built to ASME Code 


tamped unless specified 
Diaphragm: None 
Support Lugs, Ears or Saddles: Shipped 


For more data on advertised products 


use Readers 


unattached 


furnished 


attached if desired location 


Tube Sheets and Bonnets 
teel, Type 316 


Stainless 


Stockpiled sizes 


aq. ft. size-8®” nominal shell diameter; 
72” tube length; baffles on 4” center 
104 sq. ft. size-10” nominal shell diameter; 
96” tube length; baffles on 5” center 
148 aq. ft e-10” nominal shell diameter; 
120” tube length; baffles on center 
16 aq. ft. size-12” nominal shell diameter; 
120” tube length; baffles of 6” center 
116 aq. ft. size 14” nominal shell diameter; 


144” tube length; baffles on 7” cente 


If none of these 
needs a wide 


exactly fit you 
variety of other sizes 
are also available for fast delivery 
We can help you with unusual jobs, 
about them 
Pfaudler will build heat exchanger: 
to meet your special requirements in 
many different 
Nickel, Inconel 
Titanium and 
Pfaudle 


tube we can give 


too. Please ask us 


alloy: including 
Monel Hastelloy 
Karbate Although 
tandards are based on % 
you designs for 
any required tube size, and any tem 
perature or pressure 
Engineers in the Pfaudler heat ex 
hanger design department are at 
: i! rvice to work out the answet 
vith you. Why not get in touch with 
vhen you have a pecial heat 
ger problem? And write for 
You! free copy ol Manu il Number 
837 titled, “Pfaudler Heat Exchanger 
and Condense: This manual cor 
tain aluable performance and 
thern al design data a vell a “ 
Pfaudles 


ondensers 


complete description ol 


heat exchangers and 


Service Cards, last page 





NOW! from the world’s largest 


horizontal steel extrusion press... 


SEAMLESS 


HEAVY 
i WALL 
¢2u PIPE 


/ 


Sa from any ferrous alloy 


Now heavy wall pipe can be extruded from any 
ferrous alloy — in lengths up to 50 feet or more, 
with O.D.’s from 4” to 22”, and with virtually 
no restriction on wall thickness. 


The giant Curtiss-Wright horizontal extrusion 
press, now operating at the Metals Processing Di- 
vision, moves the metal instead of removing it, for 
pipe of maximum length — and strength. 


If your application calls for higher heat, cor- 
rosion and/or abrasion resistance — in pipe of 
highest tensile and yield strengths — Metals Proc- 
essing Division is geared to fill the requirement. 
Complete facilities for handling any ferrous alloy, 
including the stainless series, as well as titanium 
and other reactive metals, are available to the 
chemical, petroleum, power and other key in- 
dustries. 


Take advantage of this new, aggressive facility 
for your pipe requirements. Write, wire or tele- 
phone for detailed information or engineering con- 
sultation today. Our field engineers are at your 
service, 


METALS PROCESSING “DIVISION 


URTISS-WRIGHT 


CORPORATION © BUFFALO, NEW YORK 
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BUILDERS IRON FOUNDRY + 


TECHNICAL DATA 


ae waeen Ocean 
used in continuous processing... (a) The 
Weigh Belt, and (b) The Weigh 

In an Omega weigh belt feeder, the hopper 
is su independently of the feeding 
mechanism. eae payee se a 
its carrying rolls . an adjustable coun- 
terweight permitting re 
(in terms of pounds per foot) to be 
delivered to the process when belt is driven at 


mission or by adjusting material thickness by 
altering counterweigh! position. 


reeo Oare 


‘5 —— 
cir c= tassvina sous —11 J) 
wz — 








4 on 
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WEHGH BELT FEEDER 


Belt feeder models range from feed rates of 
Ya Ib. per minute to 10,000 Ibs. per hour and 
perform within accuracies of plus or minus 1%. 
Sampling chutes permit close check of feed 
settings. 


ca 


morris 


In an Omega weigh hopper feeder (loss-in- 
weight), the entire weight of hopper containing 
material to be fed is supported on a lever sys- 
tem counterbalanced beam with traveling 
poise. A variable transmission between 
motor and poise drive permits adjustment of 
feed rate . . . and a control instrument at out- 
board end of beam automatically mig en 
ee ee ee oe 
in balance 

Loss-in-weight feeders range in capacity 
from a few pounds per hour to hundreds of 
cock a . and are suitable for either 
liquids or dry mat yo y is 
within ten pounds in 5 and 
Saal seesieaae ho Seated go o Sostan ot 
a percent, 





"THE BEST COSTS LESS” 


WHY NOT FEED 
BY WEIGHT? 





howte 


PARTIAL VIEW OF CLAY CONTACTING PROCESS 


WEIGHT AUTOMATICALLY CORRECTS FOR 
VARIABLES IN MATERIAL BEING HANDLED! 


THE PROBLEM: 


Refiners 


decolorization of lube stocks are faced with the 


utilizing the continuous clay contacting method for controlled 
problem 


This equipment must be able to « 
uly 


of proper 


equipment selection yntinuously 


add the neutralizing and decolorizing agents to a stream of acid treated 


lube stock and still permit ready dry material weight adjustment to 


assure correct end product quality prior to filtration 


THE ANSWER: 


®,,, EGA feeding methods are dé Technical 
suited to the 


process under consideration depends upon the accuracy requirements 


scribed briefly in the 


Data column on the left. The selection of the feeder best 


as well as the initial cost of the equipment. Complete data is 


available upon request 


FEATURES: 


For additional data write Petro Sales Departn t, BF Industrie 


Inc., 412 Harris Avenue, Providence, Rhode 


B-l-F INDUSTRIES 


PROVI 


DENCE, 





PROPORTIONEERS, 


RHODE 2A ANS @ 
ceeesas 
IFCONTRe OO 


INC. ° OMEGA MACHINE CO ° 


For more data on advertised products, use Readers’ Service Cards, last page 
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PERMANENT AS STONE 
Easy-to-apply Asbestocite sheets speed construc- 
4 ft tion... adjust to expansion and contraction of 
re i ‘ insulated surface. Shown are workmen of insulation 
. contractor H,. W. Porter & Co., Inc., Newark, N.J. 


> 


Pe. 
, 
» tina 
At Perth Amboy, New Jersey, this giant oil storage tank of the 
Reserve Terminal Corporation is protected with J-M Asbestocite. 


peasons Why j-M Asbestocite nw 


give insulated equipment more protection per dollar 


“ae” 


O OUTDOOR INSULATION JOB is Fights corrosion— Nonmetallic, Asbesto- 
really complete unless it is pro- cite is immune to most corrosive elements 


; ; . found in industrial atmospheres. 
vided with permanent protection against I 


weather. That's why so many engineers Cuts maintenance costs L nder 
: : ir normal conditions, Asbestocite maintains 
specify Johns-Manville Asbestocite” for 
ie ; ; k , its neat, attractive appearance with little 
protecting insulated tanks, vessels, or no maintenance. Needs no preservative 
towers, stacks and other outdoor equip- treatment. 


ment. Permanent as stone—Stonelike Asbes- 


Asbestocite combines these five im- tocite is practically indestructible. It has 


' ; rd service life. 
portant advantages in one material: virtually unlimited service life 


J-M Asbestocite is made of asbestos and 
Weather resistant—Asbestocite is un 


cement combined under tremendous pres- 
affected by exposure to sun, wind, rain, 


sure into a uniform, monolithic sheet. Its / 
snow or temperature extremes. For small diameter equipment, 
J-M Asbestocite is available pre 
curved for easier application and 
tos, inorganic Asbestocite will not burn IN-121A and IN-174A. Address Johns snugger fit as shown above on 

approved by Underwriters’ Labora Manville, Box 60, New York 16, N. Y. In vessel at Standard Oil Company 


aot ’ 
tories as incombustible. Canada, Port Credit, Ontario. po Be ae s Richmond 
eninery 


Sf, Yohns-Manville #4 INSULATION 


mn MATERIALS “ENGINEERING - APPLICATION 


stone-grey color provides a handsome 
Fireproof— Made of cement and asbes- appearance. Write for free brochures 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFI? 





BLAW-KNOX Autoclaves furnished in a size and type 


... for every 
pressure 


and temperature 


eeeeeeeeee 


application 


with all auxiliary equipment, 
when desired, for a complete 
high pressure plant 


Blaw-Knox has designed, constructed and equipped auto- 
claves in all practical sizes, ranging from one quart 
capacity upward to the largest commercial sizes with total 
capacities of several thousand gallons. 


Pressure requirements range widely from vacuum and 
atmospheric operations up to several thousand pounds per 
square inch. Temperatures, where required, cover a full 
range starting at sub-zero temperatures and going as 
high as commercial needs dictate, some operating at 800° F. 
and higher, with heating methods ranging with the tem 
peratures to be reached. 


Any suitable material of construction is used, the choice 


depending on the materials and conditions of the reaction 
under consideration. Many different agitator types are 
available to meet every conceivable mixing requirement. 


In other words, Blaw-Knox has the engineering know] 
edge and skill and the manufacturing facilities to build 
any size, any type autoclave or kettle for use for hydro 
genation, ammonolysis, polymerization, or organic synthe 
sis, for batch products of chemicals, drugs and medicines 
or resins, and for general chemical processing. 


No matter what your reaction problem is, whether with 
low pressure— low temperature, or highest pressure high 
temperature conditions, why not discuss it with us. We 
will gladly give you our recommendations 

Ask for Catalog 2413-R. 


M4 hia LM 


Wt Vit 


June, 1956 Py PROLEU M < For more data on advertised pr 


Lt BLAW-KNOX COMPANY 
i, 


Buflovak Equipment Division, 1601 Fillmore Avenue, Buffalo 11, N.Y. 


Drawing of a Blaw-Knox 120-gallon 
Steam Jacketed Autoclave, with tur 
bine agitator, for processing organic 
chemicals at a pressure of 2000 psi 
and a temperature of 300” F 


Photograph of a Blaw- Knox 15-gallon 
Electro-Vapor Processing Kettle, 
widely used in the resin and chemical 


industries 


use Readers’ Service Cards, last pag 





NEW ALCOTWIN HEAT EXCHANGERS 
GIVE “BUILDING BLOCK” FLEXIBILITY, 
UNEQUALLED HEAT TRANSFER 


ALCOTWIN heat exchangers provide economi- 
cal, high performance in package form. Their ALCO LONGITUDINAL FIN TUBES 
double-pipe fin tubes, with a high ratio of Unequalled heat-transfer characteristics re- 
extended surface, make them particularly sult from the fused metal-to-metal bond 
adapted to water-cooled or vapor-heated between the “U” shaped fin channels and the 
tube. ALco’s heliarc welding techniques pro- 
vide a continuous, even bond resulting in 
Easily arranged and supplemented, ALCo- higher efficiency. 
TWINS readily meet changing load and process 

requirements. Unlike conventional shell-and- 

tube heat exchangers, they never become 


| 
obsolete. 
Standardized design of the ALCOTWIN allows | A LC 0 


services. 





custom selection of metallurgy for specific 
service, with the economy and availability 
provided by “off the shelf” standard parts. 








Complete data is available from any of ALCO PRODUCTS, INC. 


ALCO’s sales offices. Or write P. O. Box 1065, New York 
Schenectady 1, N. Y., for brochure. Sales Offices in Principal Cities 


4) For more data on advertised products, use Readers’ Service Cards, last page. 





The Sinclair Pipe Line Company and Rockwood have developed a new inte 
grated fire protection system that is actually built into this Sinclair Pipe Line 
Company floating roof tank at Humboldt, Kansas 


A new approach to 


floating roof tank protection 


Now for the first time, an integral 
Foam-making and Foam-distribution 
system that brings truly modern fire 
protection to floating roof tanks 

Tank fires usually occur in tanks 
of the floating roof type. Lightning 
is the chief cause of these fires 

Portable Foam lines could 
put out these vapor seal fires if 
there was sufficient manpower if 
the Foam lines could be placed into 
operation soon enough if the hose 
streams could be brought 
enough to the fire. There were too 
many “‘ifs’’ to this system. There 
must be a better way and there 
was! 

Rockwood, working in conjunc- 


hose 


( lose 


tion with Sinclair Pipe Line Com 
pany, developed a 
practical method 

A compact, more economical, more 
effective integrated system that is ac 
tually built into the tank! This system 
insures speedy Foam delivery and dis 
the vapor seal 
space between the tank wall and the 
floating roof. 

Here’s an entirely new approach 
to protecting floating roof tanks. It 
but per 
mits the fire to be put out by one 
man if 


unique and 


tribution in critical 


not only minimizes losses, 
and increases the 
safety of fire fighting personnel 
Write for full information on this 
unique fire fighting idea! 


necessary 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water... to Cut Fire Losses 


Distributors in all principal cities 


June, 1956 


For more data on advertised products use 


Tee-shaped Distributor Nozzle dis 
charging Foam from Rockwood Foam 
Maker Unit into vapor seal space be 


tween floating roof and tank wall 


This stair platform at top of tank 
shows the Foam Hydrant (top right) 
and Rockwood Foam Maker Unit 
center which is low ited o as to de 
liver Foam to stair 
platform 


roof area bhelow 


Gasoline engine driven fire pump, 
Foam liquid tank and Rock 
wood around-the-pump Foam pro 
portioning stem at Sinclair's Hum 
boldt Station. This unit has a Rock 
wood “L”’ type Metering Valve and 


Rockwood "B”’ proportioner 


ator ize 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
1601 Harlow Street | a 
Worcester 5, Mass <j a 
l 

send me full information 
Rockwood Integral Foam 
making and distribution system. 


on the 


Name 

Title 

Company 

Street 

Zone 


City State 


Readers’ Service Card 


last page 
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~~ FOAMGLAS 


the cellular, stay-dry insulation 
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At the Baton Rouge Plant of Kaiser Aluminum & Chemical Corporation 


Stay-dry FOAMGLAS insulation beats humidity, 
prevents corrosion on process tanks and vessels 


Four years ago FOAMGLAS was despite the severe humidity conditions. You can easily prove that FOAMGLAS stay: 
: . dry by making this simpletest. Itand five other 


installed on various process tanks Because it’s fireproof FOAMGLAS is equally simple tests will quickly demonstrate 
; a the combination of properties that make 
and vessels at Kaiser Aluminum & also providing an added safety factor. FOAMGLAS the perfect solution to your insula 


ting problems. Write now for a free sample 
and complete testing directions 


Chemical Corporation’s Baton These benefits and more can be 
Rouge, Louisiana plant. They needed yours when you insulate vessels, pip- 
a moisture resistant insulating ma- ing, equipment or buildings with 
terial which could withstand high long-lasting, stay-dry FOAMGLAS 
and rapidly changing humidity. Write for full details. We'll be happy to 
Because FOAMGLAS stays dry it send you a free sample and our latest 
was installed on hot water tanks and literature pertinent to your needs 





sodium aluminate process vessels 
varying in capacity from 2000 to Pittsburgh Corning 
400,000 gallons. The moisture-proof Corporation 

structure of FOAMGLAS is giving 


Department Z-66, One Gateway Center 
constant insulating protection and is 


Pittsburgh 22, Pennsylvania 
effectively preventing corrosion... in Canada: 57 Bloor St. W., Toronto, Ontario 


* 


Atso manutacturers of PC Giass Biocks 








eprsion ! 


VERYONE who specifies, buys and uses welding fittings and flanges 

has a mighty good reason for insisting on TUBE-TURN* products. 
They simplify his work! Being the world’s most complete line, they 
simplify piping design. All available from one nearby source, they simplify 
purchasing. Of unsurpassed uniformity, they simplify installation. 

These cost-cutting advantages are yours at no extra cost when you 
specify TUBE-TURN Welding Fittings and Flanges and buy from your 
nearby Tube Turns’ Distributor. You get more for your dollar with 
this leading brand! 


The Leading Manufacturer of Welding Fittings and Flanges 


E TURNS “i: 
KENTUCKY 
A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


DISTRICT OFFICES: New York * Philadelphia ° Pittsburgh * Cleveland * Detroit * Chicago 
Kansos City * Denver * Los Angeles * San Francisco * Seattle * Atlanta 
Tulsa * Houston * Dallas * Midland, Texos 


**TUBE-TURN’ and “tt” Reg. U.S. Pat.Off 





How*TUBE-TURN Welding Fittings and Flanges 


SIMPLIFY YOUR WORK 


CARBON 
STEELS 


ENGINEERING | = sancess [Re 
b, ‘ +4. } STEELS & 
You can specify TUBE-TURN Weld 4 iieial a 
Tale | Fittings folate} Flanges felaleme 4ale) 7 ; ' % é STEELS { 
that you'll get the exact answer to i - 


WROUGHT 


your problem. The line includes all IRON 


fypes in all oh) ALAL® | materials, sched ALUMINUM 
vies and sizes. Also, Tube Turns 


COPPER 
offers you engineering assistance 


BRASS 
ond helpful design literature ; 


NICKEL AND 
ALLOYS 


PURCHASING 


Tube Turns offers you outstanding 
distributor service elas me ticla 4) 
geared for fast service. You can 
depend on this source for all your 
needs in welding fittings and 
flanges One order [erst me leit ia | 


saves pure hasing time 


INSTALLATION 


Welders are enthusiastic about 
TUBE-TURN products because they 
fit up true, and elbows can be cut to 
odd angles with perfect alignment 
Rigid inspec tion relate quality faelahiae)| 
by Tube Turns assures absolute di 


mensional accuracy relate! Wralhselaiili a? 


Available from your nearby TUBE TURNS' distributor 


DISTRICT OFFICES: 


New York Los Angeles 
Philadelphia San Francisco 
Pittsburgh Seattle 
Cleveland Atlanta 
Detroit Tulsa 
Chicago Houston 


TUBE TURNS, Dept. Y-3 ; — Kansas City Dallas 


Denver Midland, Texas 
224 East Broadway, Louisville 1, Kentucky 

*"TUBE-TURN” and “tt” 
Please send free copy of Pipe, Fitting and Flange Materials Reg. U.S. Pat. Off. 


Company Name 


Cit Zon LOUISVILLE 1, KENTUCKY 
a A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


Your Name 


Position 





DE LAVAL handles hydrocarbon gas 


CENTRIFUGAL in Sunray Oil refinery 
COMPRESSOR : : : 


y 


al 


i) ‘| aie P 


7, 
— 

Seu 
% 


a 


| nar 


This De Laval 7-stage centrifugal fas Compressor, installed at the Duncan, 
Oklahoma refinery of the Sunray Oil Company, handles a heavy hydrocarbon 
gas in a delayed coking process. The gas has a molecular weight of 31.5, 


The De Laval centrifugal compressor is rated at 2840 inlet cfm; discharge 
pressure is 240 psia. The power required is 1350 bhp with compressor 
operating at 9900 rpm. 

Sunray Oil is another refinery which has selected De Laval compressors for 
heavy-duty continuous service. Rugged, horizontally split casings, individually 
designed impellers, perfectly balanced rotors and externally mounted, 
cylindrically seated bearings are design features that assure optimum 
performance and long service. 


Send for new 


Bulletin 0504 > ’ 
ey MAVEN Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, Trenton 2, New Jersey 




















FOR 


CLEAN 
RY 
AIR 


IN 


AIR OPERATED INSTRUMENTS 
AIR OPERATED TOOLS 
PNEUMATIC CONTROLS 
INDUSTRIAL PROCESSES 


MODEL CPH PIPE LINE FILTER hias ex- 
clusive Staynew “double action principle.” 
Air is first deflected to outer walls of filter 
and forced downward at high speed. Water, 
oil and heavier partie les of rust, ete., are 
thus deposited in base. Mechanically 
cleaned air then rises to pass through filter 
ing medium which removes lighter airborne 
particles, This double action design elimi 
nates need for frequent cleaning 
Inexpensive, simple to install and main 


tain, Staynew Pipe Line Filters keep your 










For more data on advertised products 


ANEW 


PIPE LINE FILTERS 


CORPORATION 


ALL TYPES OF FILTERS FOR 
EVERY INDUSTRIAL NEED 


use Readers 















Model CPH 
PIPE LINE 
FILTER 








air-operated equipment free from the de- 
structive effects of pipe scale, dust, dirt, and 
condensates. And, Staynew Filters pay for 
themselves in reduced equipment mainte 
nance costs alone. They filter compressed 
air under all pressures and temperatures, 
natural and manufactured gases. Dollinger 
engineers will welcome your filtration prob 
lems. Why not call on us. Remember, 
Dollinger makes every type of filter for 


every industrial need, 








INTAKE 
FILTERS 








LiQuio 
FILTERS 











PIPE LINE 
FILTERS 





ELECTRO 
STAYNEW 
PRECIPITATOR 





AUTOMATIC 
AIR 
FILTERS 



































PANEL 
FILTERS 








Write for Bulletin 200 which contains complete engineering 


data and illustrated material on 























SPECIAL 
FILTERS 


Staynew Pipe Line Filters. 
Dollinger Corporation, Dept. 47, Centre Park, Rochester 3, N. Y. 


LIQUID FILTERS + PIPE LINE FILTERS + INTAKE FILTERS « HYDRAULIC FILTERS 


ELECTROSTATIC FILTERS «+ ORY PANEL FILTERS 


« SPECIAL DESIGN FILTERS 


VISCOUS PANEL FILTERS + LOW PRESSURE FILTERS « HIGH PRESSURE FILTERS 


Service Cards, last page 


AUTOMATIC VENTILATION FILTERS « NATURAL GAS FILTERS + SILENCER FILTERS 



















“We rely on lead-at every stage 
of acid handling” cnenien pee 





Piss 
PANY yVANN ant 
' ‘wOReete 
¥ a ore ’e : 
In this leaf filter, ; In 


horizontal filter, rim and «x 
plates are lead 


supports are lead-covered 


Lead apron 24” high guards digester 


ng protect 
rim against spill 


est tank 


Lead-lines id sta 
digesters Valve tat I 


“,..im our lines...valves and pumps...and flues”’ 


Lead’s cost is iow...its maintenance 
economical...its salwage value high 


National Lead is a leading supplier of lead equipment 


_for handling sulphuric acid solutions, If you have an acid National Lead Company 
control problem, we will be glad to help you solve it. . 111 Broadway, New York 6, New York 





Chase # 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COrPER CORPORATION 


Q4 


PRECISE ALLOY MIX GIVES extt? Ih 


ANTIMONIAL ADMIRALTY 


Strange that such a simple little thing as weigh- 
ing could add years of life to a heat exchanger 
tube. Yet this careful weighing, plus extra care 
in manufacture, is why Chase Antimonial Ad- 
miralty Heat Exchanger Tubes do last longer! 


Thanks to this weighing process, Chase 
Antimonial Admiralty Heat Exchanger Tubes 
contain exactly the right combination of metals 


BRASS & COPPER CO. 


For more data on advertised products, use Readers’ Service Cards, last page 


TO CHASE® 


HEAT EXCHANGER TUBES 


to resist the ravages of dezincification. As a 
result, Chase Antimonial Admiralty Heat Ex- 
changer Tubes mean lower operating costs, 
fewer breakdowns, more time between tube 
replacements ! 

Next time you plan a new installation, or re- 
place heat exchanger tubes, install Chase Anti- 
monial Admiralty. Enjoy extra years of service! 


CHASE WAREHOUSE STOCKS: Beaumont,* 
Houston,* Los Angeles, New Orleans, Tulsa** 


"Handled by Standard Brass & Mtg **Handied by Vinson Supply Ce 


The Nation's Headquarters for Brass, Copper & Stainless Steel 


Indianapolis Philadelphia 
Kansas City Me Pittsburgh 
los Angeles Providence 
Mitwaukee Rochester 
Seattle 


Minneapolis 

Newark 

New (rieans 

New York 
Waterbury 


Denver 
Ostreit 
Grand Rapids 
Houston 
San Francisco 


Chicago 
Cincinnat 
Cleveland 
Dallas 

St. Lowis 


Atianta 
Baltimore 
Baston 
Charlotte 


PETROLEUM REFINE! 
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The most compact, reliable sampler ever built... 


THE NEW 





Small in size... 
light in weight 


F/ AUTOMATIC 
']} SAMPLER 


ae Here’s a new compact, completely automatic, magnetically powered and electronically 


controlled sampler designed to provide a continuous sample from process or pipe lines. 


Za USERS GET ALL THESE IMPORTANT ADVANTAGES. 





Proportional to time or flow Completely explosion-proof no 
P f y F f 
¥% Settings for 20 to 300 cycles per minute pressure relief valves required 
r 
bs 4 for more accurate sampling % No hold-up time from pipe line to 
% % No packing glands, no leakage sample receiver; because a portion of 
te No electric motor, no mechanical the stream is by-passed through the 
switches sampler 
_— Simple to install and service Before you buy any other sampling 
% LOW initial cost... . LOW maintenance unit, write for full details on this 
. cost New Automatic Sampler. 
GILBERT & BARKER MFG. CO. © WEST SPRINGFIELD, MASS. © TORONTO, CANADA 
? June, 1956 PETROLEUM REFINE! For more data on advertised products, use Readers’ Service Cards, last page 4 





NO 


ay. AD Of Oar LLRs 


All Business 


valves, 
fl oorstands 
and 


sluice 


gates 


CHAPMAN MOTOR UNITS 


Just look atthem. .. inside as well as out. You'll 
find that Chapman Motor Units are not only 
rugged in construction, they're simple in design. 
In fact, a Chapman Motor Unit has approxi- 
mately half as many parts as any other unit. 

This simplicity means better, easier opera- 
tion and lower maintenance costs. It means 
longer life with fewer repairs. 

With Chapman Motor Units your valves seat 
tight... but never too tight. Micrometer adjust- 
ment on limit switch insures exact tightness pre- 


setting. Drift is eliminated. Lash is slashed. 


Complete operation by low speed motors is 
always smooth, accurate and trouble free. 

Use them in any position. Quiet, rugged stub- 
tooth gears require no grease or oil. Use them 
under the most adverse conditions. They're 
weatherproof, steamtight, dependable. 

Installation is quick and easy. Chapman 
Motor Units and Floorstands are wired and 
ready to tie in with your leads. Just hitch them 
up. You're in business. 

Get the whole interesting story in our newest 


catalog 51. Write for it, your copy, now. 


The CHAPMAN VALVE Mtg. Co. 
INDIAN ORCHARD, MASS. 


For more data on advertised products, use Readers’ Service Cards 


last page 





























An_ unfailing, ever-dependable water supply is an 


absolute essential world-famous 


in producing the 
Sunshine biscuits. 


nsisten¢ e on surety 


is significant of the same 1 
all Sunshine opera- 
Kansas, bake ry nee ce d 


eiven the entire job 


And this 
of quality that is cha 
when the Kansas City, 


racteristic of 
additional wate! for 


Layne was Layne wells 
a capability ol supplying the Kansas 


| hat’s bringing watet 


tions ose 
air conditioning and 
vertical turbine pumps 
1 gal 


all cooling. 
have 


and Layne 
lons of wate! daily 


City bakery with nearly six million 


LAYNE 


& BOWLER, INC. 


General Offices and Factory 
CIATE COMPANIES THROUGHOUT THE WORLD 


to Sunshine! 


LAYNE ASSO 


Municipality 









































What it takes 
to make a 


3000 Degree 
Refractory 


Concrete 


Because of the widespread interest in 
the use of refractor 


furnace 


caStables, man 
operators have asked us for 
the story behind the performance of 
B&W 

Kaocast 


Here are the answers to some of the 


unique refractory concrete, 


most frequently asked questions: 


Q. When you refer to Kaocast as a 
3000 degree refractory castable, do 
you mean that its melting point is 
3000" FF? 

A. No, this means that its service use 
limit is 3000° F; 


200 degrees higher 


its melting point is 


Q. Just what does it take to make a 
3000 degree refractory castable like 
B&W Kaocast? 


A. Let's first define a few terms. Re 
fractory castables are made with granu 
lar materials which are volume stable 
at high temperatures and which can 
undergo repeated heating and cooling 
evcles without. disintegration. ‘These 
materials, known as refractory calcines 
or grogs, are blended with suitabl 
hydraulic binders. ‘The initial strength 
thus devel 


oped in the same manner as that of 


of a refractory castable is 


ordinary concrete—that is, through 


the chemical action between water 


and the binder. A strong ceramic bond 
is formed when the refractory castabl 
is subjected to temperatures above the 


vitrification point. 


Q. Then you have a grog, a binder 
and a method of putting them to- 
gether. Which is most important? 


A. You can’t say that any one is most 
important. It’s a combination of all 
three. Let’s take them one at a time 
Our grog consists primarily of the 
blend of 


alumuna-silica 


proper kaolin and other 
materials. ‘This ratio 
cnables us to achieve a grog with 
minimum expansion and shrinkage, a 
high fusion point, and greater stability 


under load, at varying temperatures. 


Q. And now, what about the binder? 


A. ‘There are a number of factors re 
sponsible for the success of the Kao 
cast binder. One is the compound 
Tricalcitum Penta-aluminate (3. lime 
to 5 alumina). This formula produces 
the most refractory compound (high 
est melting point) that can be made 
Another is 


that by using the purest commercially 


from lime and alumina 


available lime and alumina, the Kao- 
cast binder is substantially free of iron 
Such traces of these that 


are present combine during the pre 
(Advertisement) 


and silica 


For more data on advertised products, use Readers’ Service Cards, last page 


firing of the binder to produce stable 


compounds. 


Q. Just how important is the manu 
facturing or “blending” of the grog 


and the binder? 


A. If one factor could be singled out 


as “most important” it would be 


quality control. 


Direct control over the fineness of 
materials, prefiring temperatures, and 
other phases of manufacture is pos 
sible at B&W because both the grog 
and the binder are made and blended 


at B&W’s W orks—under 
B&W’s direct control and supervision 


Augusta 


Q. These factors you've discussed 
must add up to some specific advan 


tages of Kaocast. What are they? 
A. B&W Kaocast has all the advan 


tages of easy installation which are 
responsible for the widespread interest 
in refractory concretes, plus these ex 
the only 3000 


with high 


clusive features: It is 
degree refractory concrete 
resistance to spalling and low volume 


change throughout its operating range 


THE BABCOCK & WILCOX CO. 
Refractories Division 
General Offices 
161 East 42nd St., New York «fl | 2 
W orks: Augusta, Ga. 
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“Fishing” for Better Quality? Prompt Delivery? 














Acipco centrifugally spun 
steel tubes are now used in 
the manufacture of diamond 


In the well drilling industry, thousands of dollars in time core bits, couplings, peckers, 
slips, bushing, drive and 
and money are lost when equipment breaks occur. casing shoes, hydraulic and 


accumulator cylinders, and 
other parts for well drilling 
resistant Acipco centrifugally spun steel tubes offer sav- equipment, as well as in 
hundreds of other industrial 
applications. 


“Fishing” is costly business. High quality, abrasion- 


ings to both drilling equipment manufacturer and user. 


To the manufacturer, Acipco offers the prompt delivery 
of quality tubes that means savings in time. Because 


Acipco’s versatile facilities are complete, tubes can be 























furnished in the sizes and analyses required, or cast or 
machined, heat-treated or fabricated, in large or small 





quantities. This means additional savings in money. 
To the driller, products made from Acipco steel tubes 

mean high quality. To him, Acipco quality can mean 

less downtime, fewer lost “fish.” . 











Let Acipco’s experienced engineers, metallurgists and 

craftsmen help start your pilot hole to better drilling 

equipment at better profit. -i-soe 
Call them today. 7 















































SIZE RANGE: Lenat! 
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S: All 


iin ileal and n resistant stainie tee piain 





arbon grade and special non-standard analyse 








Drums for this hoist, 
manufactured by 



















DISTRIBUTORS: 








the Unit Rig & Equipment Co.,, Austin-Hastings Co., Inc J. M. Tull Metal & Supply Co 
were fabricated from Acipco 226 Binney St 285 Marietta St., N. W “ 
Centrifugally Spun Steel Tubes Cambridge 42, Mass Atlanta, Ga 

Peter A. Frasse and Co., Inc C. A. Roberts Company 

17 Grand St 2401 Twenty-fifth Avenue 

New York 13, N.Y Franklin Park, til 


Lyman Tube & Bearings, Ltd Strong, Carlisle & Hammond Co. 
920 Ste. Sophie Lane 1392 W. Third St 
Montreal 3, Canada Cleveland 13, Ohio 






Ducommun Metals & Supply Co. 
4890 So. Alameda St 
Los Angeles 54, Calif 





Special Products Division 
BIRMINGHAM 2, ALABAMA 
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One“ Microballoon” treatment 
culs evaporation loss 


_— big 80% 





Sohio Pipe Line ¢ ompany has saved an estimated $50,000 worth of crude oil 
through the use of “Microballoon” spheres. For two full years evaporation has 
been cut 80 per cent! Yet the complete application paid for itself in a matter 
of months! 

This gathering station of the Tri-State Area located at Mt. Vernon, Ind 
includes working and multi-purpose tanks containing Kentucky crude and 
Illinois crude having a 4 to 6 RVP rating 


‘Microballoon” spheres are non-abrading and won't harm tanks, pipes or 


pumping equipment For more information, write Bakelite ¢ ompany, OF INSIDE STORY! “Mic roballoon 
Chicago Bridge & Iron Company, Chicago 4, Illinois pheres float %” deep on surface 
=f forming a perfect IPO = se iling 


*Registered trade-mark of The Standard Oil Co. (Ohio) laver for er two veat 


for evaporation control... 


2 : a 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation (qs 30 East 42nd Street, New York 17 


The term Baketrre and the Trefoil Symbol are registered trade-marks of UCC 
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Q Bettir Dict 
tor 300 Horses! 


As automotive engines reach new horsepower and 
compression ratio heights, refiners must be ready with 
super-fuels necessary for their full measure of performance. 
After all, a diet made for 50 horses just won't do 

the job for 300. 





For more than 40 years, Universal has made available 

to refiners everywhere new and more economical processes 
for producing the improved petroleum products needed to 
meet market requirements. These processes include 


CONTINUOUS THERMAL CRACKING, the first major improvement 
in refining methods, developed by UOP in the industry's early days. 


POLY MERIZATION, a catalytic process developed by UOP and used to 
convert refinery waste gases into premium quality gasoline. 


FLUID CATALYTIC CRACKING, developed to produce greater 
yields of liquid products and higher octane number gasoline. 


PLATFORMING, with which UOP pioneered the use of platinum ina 
reforming catalyst and originated the commercial designs of catalytic 
reforming units. 


REXFOR MING, a combination of UOP Platforming with solvent extraction 
which permits a refiner to produce even higher octane gasolines. 


“HF” ALKYLATION, a process developed by UOP for producing 
alkylate, a high octane gasoline blending component, using hydrofluoric 
acid as the catalyst. 


UNIFINING, the process which employs by-product hydrogen from UOP 
Platforming units to remove sulfur, nitrogen, oxygen and metallic 
impurities from petroleum distillates by catalytic hydrogenation. 


These and other UOP processes, individually or collectively, can 
provide the answer to most refining problems. We will be glad to tell you 
how they can help with yours. 





oe ® UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 
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if YOU USE critical piping, 
there is a moral for you in this candid shot. 
Unless you enjoy having headaches and meeting 
extra costs, assign your next high-temperature, 
high-pressure piping job to practiced special- 
ists who can take over from the start to finish. 
Mitchell's 57 years’ experience serving power 


and process plants suggests that you ask us in. 


W. K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


(PATENTED) 


PIPING 


PIPING FABRICATORS AND CONTRACTORS 


104 For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER—V ol 





determinations 


in 3 to 4 minutes 


Cc EN CoO coulometric 


mercaptan titrator 


Here’s a dependable instrument that provides a rapid, routine 
method of measuring mercaptans and H.2S in hydro-carbons. It’s simple 
to operate . . . requires no standard solutions . . . measures thiols as low 
as 100 micrograms. From 15 to 20 consecutive analyses can be run without 
instrument adjustment. Reaction time registers in tenths of seconds 
directly on the titrator. Average determination time is 3 to 4 minutes 
depending upon the amount of mercaptan present. 


Overall size 12” x 12” x 414”. Operates from 115 volt, 60 cycle power 
supply. Licensed under patent rights of Standard Oil Company (Indiana), 


No. 20930 Cenco Coulometric Titrator complete, $5649.00. 
Ask for Circular No. 1264, 


Central Scientific Company 
the eat eons Coe 1732 IRVING PARK ROAD, CHICAGO 13, ILLINOIS 
oratory supptice in the world BRANCHES AND OFFICES—CHICAGO « NEWARK « BOSTON + BIRMINGHAM + DETROIT « SAN FRANCISCO « 
SANTA CLARA « LOS ANGELES « REFINERY SUPPLY COMPANY —TULSA «+ HOUSTON 
CENTRAL SCIENTIFIC CO. OF CANADA, LTO.—TORONTO « MONTREAL « VANCOUVER « OTTAWA 
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j mixing and retention tanks. The pre- 
Today’s Modern Industry | The Mail Box 


mixing method requires the use of a 
pump to move the chemicals from the 


Demands a Modern Thermometer | Matter of Budget 


To The Editor: tion tanks. By injecting directly to the 


Your article entitled “Here’s a _ boiler and bypassing the large tanks, 
Good Way to Premix Treating Chem- tankage costs can be materially de 
icals and Water” (“How To Do It,” creased, In plants with existing tanks 
April, 1956) may well have covered — there are generally more requirements 


a stop-gap method of accomplishing for tank storage than available tank- 


the results outlined with available age so that bypassing these tanks 


small mixing tank to the large reten- 


RED-READING MERCURY THERMOMETERS 


equipment—-I believe this is the case altogether can very nicely free two 

I feel very strongly however that rather large--and expensive— tanks 

unless corrected it will tend to create for process or storage use, When in- 

the impression that it’s an economical _ stalling a new system the savings on 

Red-Reading means of treating all small and mod-- one tank can more than pay for sev- 
crate boilers This would appear to eral small proportioning pumps 

Mercury be a rather difficult approach to a rel- Ihe use of a steam lance for mixing 


atively simple problem chemicals is to be discouraged. Some 





The accompanying photo illustrates of the phosphates al high tempera- 
a typical installation of inexpensive tures have a decided tendency to go 
Extruded proportioning pumps especially de- over to mono-sodium-ortho-phosphat« 
signed for this service. By adjusting or phosphoric acid, Rapid corrosion of 
Brass Case 


the stroke length to the desired set- feeding equipment and piping follows 





tings it is possible to predetermine the unless the equipment is designed to 
exact amount of chemical which the withstand this type of attack 

pump will deliver over a given period Other compounds employ the use of 
Chrome of time. The pumps illustrated are dispersers. ‘The use of a steam lance 
Finish used for both internal and external has a distinct tendency to “burn” o1 
boiler) treatment. ‘Those handling  carbonize these dispersers. This results 





the internal treatment (five pumps invariably in the carbonized materials 
inject treating chemicals direct to the plugging pumps valves and water 
Ranges boiler steam generating drums...the level controls 

sixth pump injects sulfite to the main rhe use of air to agitate the 


-40 to 950°F dial 


or pumps have an adjustable capacity of | doubtedly lead to operational diff- 


water storage tank All these chemicals in the large tank can un- 


. from 0.5 to 5.0 gph and will operate culties. The practice of introducing ai 
Equivalent , | 


at pressures up to 650 psig either through a pump or by a com- 


. o 
in C€ [his system enjoys a number of ad pressed air lance will result in ex 


% vantages over the premixing method — cessive dissolved oxygen being intro 

















dite” 


| employing the use of relatively large duced to the boiler. If any sulfite ha 
Write for 
Complete 
Information 


Ask for 
Bulletin No. 35 


Consult your 
Classified Directory 


PALMER 


THERMOMETERS, INC. 


Mfrs. of Industrial Laboratory, 
Recording and Dial Thermometers 


Cincinnati 12, 0. 


Typical installation of proportioning pumps 
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The true cost of an expansion joint is not the figure on 

the manufacturer's price tag. Many factors enter into any such cost 
determination. For example, an expansion joint that fails 

just when it shouldn't could wreck a plant and cost a small fortune. 
And, assuming equal first-cost of any two competitive 
manufacturers’ designs, one that stands up twice as long as the other 
...costs only half as much on a unit-time basis. So, one really 


shouldn't count on ‘‘price’ as a measure of value. 


But here is one thing you can count on. Every single expansion joint 
in the Zallea line is designed and built to assure maximum reliability 
—and top value for your dollar. This is no empty boast, 


but a fact that can be confirmed for you by figures 


So, whenever you have problems—or needs—relating to 
expansion joints, don’t fail to get in touch with Zallea. Write today 
for Bulletin 351, containing condensed descriptions of the many types 


There is a Zallea joint for every requirement 


expansion joints 


ZALLEA BROTHERS, 890 LOCUST STREET, WILMINGTON 99, DELAWARE 


World’s Largest Manufacturer of Expansion Jointa 
i] } 
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to resist 
seat wear 


--.at no 
extra cost! 








WITH STELLITE 


GP Globe Valve-Series 800 


J 


Stubborn resistance to valve seat wear, due 
to erosion, corrosion and galling, is built into 
Vogt GP valves with Stellite faced seating 
surfaces used in conjunction with hardened 
discs and wedges. By an exclusive method, 
hard facing alloys are welded to the integral 
seat of globe and angle valve bodies and to 


This important feature, available at no extra 
cost, assures Operation economies and longer 
valve life. A catalog describing the complete 
General Purpose line of valves in sizes 1/4” 
to 2” will be sent on request. 


Adv. No. 3 in a series describing the features 
the removable stainless steel seat rings of of Vogt GP valves. 
gate valves, 


Write For Your FREE COPY of Supplement 
No. ! to Catalog F.9 Address Dept. 24-FPR 


HENRY VOGT MACHINE CO, 
P. O. Box 1918 © Lovisville 1, Kentucky 
SALES OFFICES 
New York, Philadelphia, Cleveland, Chicago, St. Louis, 





Charleston, W. Va., Cincinnati, Dallas, San Francisco 


DROP FORGED STEEL 


VALVES 
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The Mail Box... 


been included in the premixing § the 
affects of this chemical will be largely 
nullified by the oxygen pick up 
The most economical, safe and re- 
liable boiler system is through the use 
of a small, inexpensive proportioning 
pump——a pump designed and manu- 
factured for this express purpose 
E. R. Franklin, 
Proje t Engineer 
Proportions ers, Inc 


Providence, R. I 


Editor’s Note Mr. Franklin’s is 
a better treating method. For a long 
range application where tankage is 
n short supply or unavailable, the 
method described in the “How ‘To Dx 
It” department would probably not be 
used. However, budget requests [o1 
new equipment in some ol the smaller 
plants or in older facilities of the 
larger plants are not always approve d 
by management. For short-range eco 
nomics, the stop-gap method, as sug 
gested by Mr. Franklin, 1s often used 
“How To Do It” items are not al- 
ways intended to give the best, but 


rather a possible position toa probl m 


Too Much Condensed 
‘To the Editor: 

We certainly appreciate your print 
ing our API paper “How Richfield 
Plans to Combat High-Temperature 
Sulfide Corrosion in its New Catalytic 
Reformer” and recognizing its valu 
to the industry (PR, May, pages 146 
149 Condensation by omission of 
parts weakened the first section of the 
paper, and in several instances caused 
incorrect statements. For ¢ xample: 

1. Column 1, page 146, line 6 in these 
media” reflects thermal and catalytic 
cracking units and not catalytic re 
former units as implied 

’ Column 1, page 146, line | the word 
not” should be omitted 
Figure 4 should be labelled lem 
perature 950 F., Pressure over 40 
psig and Figure 5 Demperature 


780 F., Pressure over 400 psig 


We have a limited number of API 
preprints and will be happy to mail 
them to your readers on request. 

B. W. Neumaier 

C. M. Schillmoller 
Richfie Id Oil Corporation 
Wilmington, Calif 

Editor’s Note Authors, Neumaier 
and Schillmoller are right, The red 


pem il went awry 
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... make every step a safe step 
BLAW-KNOX ELECTROFORGED 
STEEL GRATING and STAIR TREADS 


Outdoors or indoors, throughout your pliant, you can provide safe walking 
conditions on catwalks, stair treads, walkways, platforms and floors. For 
Blaw-Knox Electroforged Steel Grating brings you these exclusive features 


. rigid one-piece construction easy to install 
. non-slip twisted crossbar — for safe footing 
. three types of bearing bars 
e square bars for smoothest walking surface 
e knurled bars (Furro-Grip) for extra safety 
plus relatively smooth walking surface 
e serrated bars for maximum safety under ex 
tremely hazardous skid conditions 


Steel Grating 
and 
Treads 


4. no sharp corners to clog self-cleaning 
. all surfaces accessible easy to paint 


. maximum open area for light and ventilation 


Write for your copy of new Bulletin No. 2486 
—or send dimensional sketch for quotation 


BLAW-KNOX COMPANY 


HM Nite Wy 





BLAW-KNOX EQUIPMENT DIVISION 
Pittsburgh 38, Pennsylvania 


GRATING APPLICATIONS: floors + platforms « walkways * catwalks « stair treads + fan 


guards « shelving * and many other uses, both outdoors and indoors, for versatile steel grating 


SIOO SISO r 
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INLY the Type 13A d/n 
as these MURINE THe 


¢ Positive Overrange Protection 
up to full 1500 Ib. rating 


e Fully Adjustable Ranges... 
0-20” to 0-80” and 0-50” to 0-250” H2O 
differential 


Automatic Internal Damping 


. fast, stable measurement 






Simplicity . . « easiest, lowest cost 


installation, least maintenance 


Convenient Zero Adjustment 


. external — no need to remove 
weatherproof cover 


e Highest Sustained Accuracy 


. even under extreme operating and 
ambient conditions 


With these basic features, plus many 
other technical refinements throughout, 
the new Type 13A d/p Cell* Transmitter 
surpasses all previous records in per- 
formance ... economy . . . convenience. 
For the complete story and a demonstra- 
tion, call your nearest Foxboro repre- 
sentative. Write for new Bulletin 13-11. 
The Foxboro Company, 746 Neponset 
Ave., Foxboro, Mass., U.S.A. Factories in 
the United States, Canada and England. 


*Reg. U. S. Pat. Off. 




















More Foxboro flow transmitters are in use by 
the process industries than all other makes 
combined! 


Cell Flow Transmitter 
design features... 


How It Works... 


An increase in differential pressure across Twin- 
Diaphragm Capsule (A) exerts force to right on 
force bar (B). Elgiloy® diaphragm seal (E) acts 
as fulcrum. Force to left at top of bar (B) causes 
flapper to approach nozzle at (H). Resulting in- 
crease in nozzle pressure is amplified by relay 
(1). This pressure is sent to feedback bellows (G) 
which develops force to counterbalance the differ- 
ential pressure on capsule (A). The 3-15 psi out- 
put signal from relay (1), always precisely pro- 
portional to differential pressure, is transmitted 
to remote recording or controlling instrument. 








Range Wheel is continuously and easily adjustable for 
entire range whether 0-20" to 0-80" or 0-50" to 0-250" H,O. 


Easy-access screw adjustment permits field “zeroing” 
without removing weatherproof cover. 


Elgiloy® stainless alloy diaphragm seal assures a corro- 
sion-resistant, frictionless, positive pivot pgint. Instrument 
is constructed in 3 basic unite — body, transmitter, and air 
relay block — eliminating all possibility of errors produced 
by piping stresses. 


Silicone-filled Twin-Diaphragm Capsule filters out flow 
disturbances (“noise”) at measurement source .. . with- 
out loss of speed of response. Precisely matched surfaces 
of diaphragms and capsule core provide “stops” which 
give positive overrange protection in both directions. 


Rugged forged body, optionally Type 316 8.8. or carbon 
steel, gives greatest strength with least weight... ultra- 
compact design permits low cost mounting from flange taps. 





The risk is too great 
—clean it right 


You don’t take risks when men, Dowell has this experience with over equipment. He works 
equipment, and lost production time 15 years and 10,000 boilers alone to your. safety 
are involved, That's why more and — their credit. In saving downtime, 


closely with 
personnel to establish 
atest possible working procedures 
more companies are investigating the Dowell often cleans equipment while Be sure you are getting maximum 
methods and firms used in their it is in operation - ~- ae 


~s results with maximum protection in 
chemical cleaning. They know it’s 


work for expert Next, these companies want to be 


: ure their men and equipment have Call the Dowell office near you. 
What are they concerned about ? the 
| 


your chemical cleaning 


greatest possible protection Dowell engineers are ready to dis 
l‘irst, they want to know they are Dowell excels here, too. For safety cuss and help you with your cleaning 
getting the benefits of experience. is foremost in the Dowell engineer's problems any time, at no obligation. 
These benefits include less down mind Phoroughly trained, he uses Or write Dowell Incorporated, lulsa 
time and more thorough cleaning. only the latest safety methods and 1, Oklahoma, Dept. F-31, 


chemical cleaning service for industry 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 











Petroleum REFINER 
June, 1956 


A Quick Look at the Industry THI S M O NTH 


All industry Outlook .. . Skidding stock market prices—mass lay-offs in auto industry——rising in- 


ventories are snagging '56 business boom. Experts say this is only temporary 





After excess inventories are used up or sold off, business will gain new impetus 
and shoot ahead to set new records. 


N.A.M. says look out for union mergers—they are new force for inflation 
Reason: Unregulated power of labor unions results in “a tendency for wage 
rates to grow without any definite or normal relationship to market condi- 
tions,” 


Gasoline Demand Gasoline’s future looks bright demand-wise. Summer demand expected 
to Set New Records . . . to show 4.7 percent jump over 55 to nearly 4.1 million barrels daily 


Demand for all oil products will reach new daily peak of 8.6 million barrels 
by October—4.9 percent above same period in °55, 


Fly in the ointment: Gasoline stocks are up more than 8 percent over 
despite recent cutbacks in runs to stills, 


Postings on Four majors are knocking on 100 octane’s door and the rest will soon 
Octane Race. . . follow suit. Sun with its special “five-grade” pump started ball rolling. Now 
Esso and Humble announce “third” grade of super fuel. Socony Mobil is 
marketing ‘Mobil Gas-R” with high enough octane to eliminate engine knocks 

in most cars—at regular prices. 


Best bet on 100-plus octane scale is that present scale for under 100 will be 
extended. Group pushing this is getting strong opposition from some refiners 
who favor changing to avgas performance numbers above and below 100 
Decision may come at June meeting of ASTM and CRC 


Despite feeling that a decision is long overdue on this problem, most refiners 
agree that the bigger problem is improving precision of octane number deter- 
minations. 


Meanwhile, announcement of three isomerization processes (lsomerate, Penta- 
fining, Penex) signal trend in gasoline upgrading in direction of war time 
avgas methods, instead of severe catalytic reforming. Alkylation, very active 
in past year, is also part of the trend 


Benzene With U. S. benzene production set new records in ‘55, We also imported about 
A Red Tint... 11 percent (32.1 million gallons) of our total production. 87 percent of the 
imported benzene came from Poland and Russia, 


No Fear for By year 2000 all iikely sources of hydro-electric power will have been ex- 
Fuel... ploited; U, S. capacity to produce oil, gas and coal will have been strained 
to limit—so says A.E.C. Commissioner Libby. However, we needn't fear for 
fuel, Present known sources of uranium are more than 20 times the known 
resources of oil, coal and gas combined. (What about 900 billion barrels of 

shale oil up Colorado way?) 
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News You 
Need to Know 


A Quick Look at the Industry (continued) 





Opposition to Crude 
Price Hike . 


Steel Price Hike 


Will Set New Marks .. . 


Jet Fuel 


From Coal? ... 


New Oil Fields 
Show Promise . 
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“Big” and “little” don’t agree on logic of crude price increase. Jersey 
Standard says supply-demand ratio won’t support crude price hike—that in- 
ventories are adequate, crude is in good supply and productive capacity is 
ample. 

TIPRO tells a different story: In asking purchasers to increase crude prices 
60 cents a barrel, Texas independents say producers lost $150 million last 
year—that exploration and production costs far exceeded $12 billion reported 


for °55, 


Impending wage boosts, huge expansion plans are big arguing points in 
steel’s talk of biggest price increase—-$15 a ton—in its history, Economists 
say no-—such a big price boost is unnecessary, would fan inflation flames. 
They say steel could finance expansion and higher wages with present profits. 


No matter what the argument, price jump will come after labor settlement 
this summer, However, final asking price will be $10-$12 a ton over present 
costs, not $15. 


If Army and Navy’s “Zip”—a new “secret” fuel, said to be sans oil o1 
natural gas—lives up to claims, it may have long range effects on oil industry. 
Congressional sources say it is made from chemical base, of which coal is 
main ingredient. 

Armed forces are so happy with Zip’s low weight-——-high energy qualities, they 
are pressing Congress for funds to build two Zip plants. Present threat to oil: 
Fuel for jets. 

Jet fuel production is expected to increase 150 percent during next four years 
Even so, aviation gasoline volume will hold at present level until 1960, at 
least, Reason: 546 gasoline engine aircraft are on order now compared with 


745 jets. 


Free from government reins only a year, synthetic rubber has upped pro- 
duction 50 percent—-plans $116 million expansion program—and has kept 
prices stable, Expansion is needed to reach 1.6 million long tons in '59 com- 
pared with 1.48 million this year, 


Canada’s investment in petrochemical facilities has passed $300 million 
mark-——a 15-fold increase since World War II. New plants now being designed 
or under construction will jump investment another $50 million 


In six years, plastic pipe has sprouted from a “pup” doing only $5 million in 
sales to a “mastiff” topping $45 million in °55--and expects to total $60 
million this year. Predictions are plastic pipe will approach $200 million in 
sales by 60. 


The world’s deepest oil production was discovered in April by Richardson 
& Bass, John W. Mecom, and Freeport Sulphur Co. in Plaquemines Parish, 
South Louisiana. New depth champion produces 135 barrels of 43-gravity 
oil daily, None of the other 85 new oil fields opened during the month had 
much claim to fame, but several appeared to be fairly significant. They were: 
Humble’s discovery in San Juan County, New Mexico, producing 370 barrels 
of 44-gravity oil a day; Ralph Lowe’s strike in Lea County, of the same state, 
good for 2600 barrels of 46-gravity; Texaco’s wildcat in Ochiltree County, 
Texas Panhandle, flowing 635 barrels of 43-gravity oil; and a 410-barrel, 
26-gravity, find by Stanolind in Park County, Wyoming. 








Carbon steel tubes were previously 
used in this copper solution cooler, 
but they built up slime and scale 
rapidly. This reduced the heat trans 
fer coefficient, and made it necessary 
to clean tubes frequently. 

So the tubes were replaced with 
type 304 Stainless Steel. Cleaning 
has been practically eliminated. The 
tubes are expected to last indefinite 
ly, and the increased heat transfer 
has reduced the output feed stock 
temperature by a good ten degrees 

Here is a Stainless Steel feature 
that is sometimes overlooked: the 


a. 


2. oe 


smooth, dense surface repels filth 
and contamination. In heat ex 
changers, this results in lower fuel 
costs and maintenance costs. As a 
bonus, you have the great corrosion 


slime... more heat transfer 
with Stainless Steel tubes 


resistance and strength that make 
Stainless Steel so popular in modern 
refineries. But be sure of service 
tested quality; specify USS Stain 
less Steel 


UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION. CLEVELAND 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


WITEO State tt 


LAPORT COMPARY, BLW YORE 


USS STAINLESS STEEL 


SHEETS + STRIP + PLATES 


BARS «+ BILLETS 


» taA3 82 


PIPE * TUBES + WIRE 


SPECIAL SECTIONS 
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This is the mixer you helped design 


You wanted a big-tank mixer that would 
mix fluids fast—to complete uniformity. 
But that wasn't nearly enough. 

You wanted a mixer you could forget. 
A mixer that would run year in, year out, 
with the barest routine attention. 

You first told us about the need for a 
shaft bearing that wouldn't have to run 
submerged in the tank liquid. 

That's when we put ball bearings in 
LIGHTNIN Mixers—and moved the bear- 
ings back ow? of the tank, away from grit 
and trouble. 

You didn’t want to be bothered align- 
ing the mixer when you put it on the 
tank. So we housed the LIGHTNIN in 
three rigid castings, joined with con- 
centric rabbet fit that can never get out 
of line, no matter what. 

You wanted the gears protected from 
unusual shock loads—as might happen 
if the propeller whacked a ladder or 
other obstruction in the tank. We found 
the answer for you—in hollow-quill drive 


that isolates the gears from the shaft, 
protects your investment with a flexible 
coupling between shaft and gearing. 

You wanted to repack the mixer stuff- 
ing box quickly—without having to 
figure out where to put 180,000 barrels 
of product while repacking. We de- 
veloped the LIGHTNIN shutoff device that 
pulls the shaft back like a valve stem, 
sealing the tank so you don’t lose even a 
pint of product. And we put handles on 
the shutoff because your maintenance 
men like it that way—out in the open, 
easy to get at. 

But then you got to wondering about 
the stuffing box itself. Would a rotary 
mechanical seal do the job better? What 
about replacing the seal, if itever wore out? 

This time, your quest for something a 
little better really paid off. Now you can 
get a LIGHTNIN Mixer that runs for years 
without repacking or adjustment. No stuff- 
ing box. No leakage around the tank. 
And should the LIGHTNIN Seal ever wear 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, send 


for these helpful bulletins: 


[] B-102 Top or bottom enter 
ing; turbine, paddle, and 
propeller types: | to 500 HP 


25 HP 


[ ] B-103 Top entering; propel 
ler types: 4 to 3 HP 


["] B-108 Portable: Ye to 3 HP 


[-] B-104 Side entering: 1 to 


[_] B-112Laboratory and small- 
batch production types 

[] B-110 Condensed catalog 
showing all types 


[-] B-111 Quick-change rotary 
mechanical seals for pres 
sure and vacuum mixing 


C) B-107 Data sheet for fig- 


uring mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc. 164-f Mt. Read Bivd., Rochester II, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


out, you can replace it in minutes. No 
dismantling. No unhitching the mixer 
from the tank. No need for special skill. 
It’s saving oil companies thousands of 
dollars a year in upkeep! 

Thanks to your telling us what you 
like—and don’t like—in a mixer, hun- 
dreds of LIGHTNINs have been in service 
for more than 25 years. More than ever, 
LIGHTNINS meet your 
realistically, in every respect. More rea- 
sons than ever before to put LIGHTNINSs 
on your big tanks. 


today’s needs 


For quick, knowing help on fluid mix- 
ing, call your LIGHTNIN representative. 
(He’s in Refinery Catalog.) Or write us. 


“Lohtain Mixers 


MIXCO fluid mixing specialists 


CUT MIXER MAINTENANCE 60% with this new 
LIGHTNIN cartridge-type rotary seal—optional with 
LIGHTNIN Mixers. It runs for years without adjust- 
ment——and slides off the shaft for fast, easy re 
placement if ever necessary. 





“Those who know us best 
like us best,” so— 
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Let the Public Know! 


The public “thinks we are a bunch of rich, over 
bearing braggarts with a tax gimmick.” 

These acid words were spoken by a man who should 
Jake L 


Petroleum Institute. That such a thought should even 


know Hamon, chairman of the American 
enter an oil leader’s mind, let alone be printed, forms 
the basis for one ol the most glaring paradoxes on the 


Amer! ie an scene 


The public can hardly deny that it took more 
much more than braggarts with a tax gimmick to play 
a principal role in winning two world wars—to lift 
this country from mediocrity to unquestioned world 
leadership—-to make American’s transportation sys- 
tem, farm productivity, heating methods and produc 
tion lines the finest in the world 

The public can hardly deny that--within an aver 
age life span—-men with sheer guts and a willingness 
to lose everything they owned, transformed oil into a 
$40 billion industry, second only to agriculture 

Nor can anyone deny that in 1955 the oil industry 

@ Was composed mostly of small companies com 

peting sharply with each other 

@ Paid more federal taxes than any other industry 

nearly $5.5 billion, excluding employe income 
taxes 
Averaged less than 10 percent on investment and 
less than 4 percent net profit, almost exactly the 
same as for industry as a whole 
Paid the second highest wages and salaries in the 
nation 
Offered employe benefits excelled by few—if 
any—other industries 
Had one of the lowest labor turnover records of 
any industry 
Had fewer strikes than most industries 





“The fight the oil industry must make to regain 
public confidence after the Harris-Fulbright inci- 
dent overshadows all of the many economic prob- 
lems we face. 

“Industry's public relations have so deteriorated 
as to leave question whether we are going to have 
free enterprise or a politically controlled economy. 

“Getting back into public favor will require 
intelligent planning and a program of action to 
dramatize the outstanding accomplishments of 
the American oil industry.” 

—Walter S. Hallman, President 
Plymouth Oil Company 


° Popped most industries in contributions to sci 


ence technolos \ and education 


Yet at the same time the price of oil and its product 
has wcreased so slightly as to be almost ind 
compared with other commoditu 


The public cannot deny any of these true fact 


can they confirm them. Why? 
Because the publi doe n't know! 


The public doesn’t know because the oil industry 
expends too much of its public relations effort either 
talking to itself or hiding behind a cloak of righteou 


conservatism 


The millions of words passed from oil leaders and 
trade publications to other oil men expounding the 
need for public relation the risks oil men take how 
outstanding the industry is, creates not one ounce of 
public unde rstandiny or good will hor the mndustr 


The oil industry’s conservative open the door a 


peck’ attitude telling 


toward thre pres 1.¢ release 
about a new wildcat being drilled in some county to 
attempt to test some formation and that the project 1 
contracted for so many feet in depth outhout the sheht 


est mention of estumated cost 


expansion releases de 


feet” with no 


mention of estimated cost. Such actions of intentional 


scribing new construction in) “square 


omission does not create better understanding of the 
industry 

No wonder the new paper ind critics yell “propa 
ganda!” whe Nn oul atte Inipt lO ¢ xplain it ide in a crisi 
No wonder the public eat up sensational new tori 
Johnny 
who plague the industry. No 


wonder the publi thinks of oil in terms of these few 


about the antics of a minute few addle-brained 


come lately” millionaire 


bragvart 


ilthough 


other industrs 


These are big reasons why the oil indust: 
it ha done aS nue h or Trieore than irh' 
for the 


the chips are dow This is the 


American public, can find so few friends when 
glaring paradox 

This absurd situation can be changed with but little 
effort. In fact ore too few——oil compani have 
already pulled their head f the inds of con 
ervatism 

An excellent ex 


howing the 


umnple is Tidewater Qil pol of 
budgeted price for wildcat hen the 
Anothe: l Impes il C);) 


audio-visual program which vives the true fact ibout 


are announced to the pre 


the compan and the industs to each en 


\ Imperial 


pve 
I 


demonstrat 





ADDITIVES 


Du Pont Antioxidant 
No. 22 


GULF COAST 
$ Saving | % Saving 


6.7% | $2,250 





Du Pont Fuel Oil 
Additive No. 2 


Du Pont Lube Oil 
Additives 


12.0% | $1,860 








Shown above are nine typical situa- 
tions—three locations, three addi 
tives. They illustrate how substantial 
sums can be saved when you order 


Du Pont additives in 4,000-gallon 


MID-CONTINENT 
$ Saving | % Saving 


8.4% | $1,850 


12.0% | $2,000 


WEST COAST 


$ Saving| % Saving 





tank-car lots. The saving is over the 
costs of the same quantities in less 
than carload lots, The 
total savings shown reflect lower 


in drums. 


product cost and lower freight rates. 


Four-fiqure Aavings are yours 


each time you order a Du Pont additive 


If you have been buying your addi- 
tives in drums—either in carload or 
less than carload quantities—it will 
pay you to investigate the savings in 
delivered cost that are possible by 


ordering in tank-car lots. 


For example... 


The above chart shows how refiners 
in three areas can save from $1,680 
to $2,400 simply by ordering a Du 
Pont additive by the 4,000-gallon 
tank car instead of equal quantities 
in partial car shipments in drums. 


These figures are, of course, based on 


Sales Offices 


CHICAGO J 
HOUSTON 2 
LOS ANGELES 17 412 So. Flower St 
NEW YORK 20 1270 Ave f the Ame 
PHILADELPHIA 2 } Penn Cen 

IN CANADA, Du? 

OTHER COUNTRIES 


mmerce Bidg 


ter Plaza 


1t Company 


Petroleum Chem: 


For more data on advertised pro 


of Conoda 


by the tank car 


the freight rates for only three loca- 
tions; savings will vary somewhat 
for other receiving points. However, 
the saving will be decidedly worth- 
while anywhere... for any one or 
more of the products listed. 


How much can you save? 


To answer that question for you, one 
of our nearby representatives will 
be glad to call at your refinery, study 
your freight rates and inventory pat- 


Petroleum 


TTS# ? 
SAN FRAN 4 
SEATTLE 
TULSA 


g - 


85 Eglinton Avenve East—Tor« 
» 7496 Nemours Bidg 


ducts, use Readers’ Service Cards, last page 


terns. He will then determine the 
most convenient handling method 
for you and figure the exact saving 
you can make. Phone, write,or wire 


us... today. 


8d. uv. 6. eat orf 
Better Things for Better Living 
. through Chemistry 


Chemicals 


mington 98, Delaware 


al 
Ext 

ME 

LUthe 


yok 2-625 
yse 6977 
5578 


nto 12 


Wilmington 98, De 
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must be an informed ambassador of good will 

These are examples that might well be followed by 
the entire industry. But these are not enough, many 
new examples must be created. Opening all doors to 
the public and telling oil’s story to people outside the 
industry ranks would be good places to start 

Those who know us best will like us best. 

The oil industry has a great story to tell. Let’s tell it 
to the public to every indi- 


to employes—to dealers 


vidual who will listen. 


» AFTER U. S 
Gasoline Output duced the amounts of gasoline 


Could Be Shaved ™2nufactured during April, 


they came back with a build-up 
in the first three weeks of May. Due to this output hike, 
motor fuel supplies were being drawn off at a some- 


refineries re- 


what lower rate than is customary for the period 

Despite record gasoline consumption for this season 
of the year, it appeared that refiners were still making 
too much product. This was resulting from increased 
refinery crude runs and boosted gasoline cuts, and 
preventing existing supplies from being consumed fast 
enough. 

Otherwise, the industry's inventories of crude oil and 
other refined products were in fairly good balance with 
requirements, and operating levels indicated they would 
likely improve in coming weeks. 

Ihe net decline in gasoline stocks amounted to only 
three million barrels from the end of April to May 18 
while the corresponding period of 1955 saw storage 
dropped about five million barrels, Consequently, the 
nation’s inventory on May 18 was slightly more than 
16 million barrels greater than it had been on the same 
date a year earlier. At the beginning of May, stocks 
had been but 13'4% million barrels ahead of year-before 
levels 

Daily crude runs at U. S. plants showed a hefty 
April, 1956 


gain in early May over 


THOSE WHO flash the ban- 
A Contrast ners for more government con 


In Rubber trol of industry should take a 


long look at the way syntheti 

rubber has fared after eight months of private owne! 
ship 

With but few reservations, the picture is much 

brighter than it ever was under government control 

Competition has stepped up and product quality has 

improved, The ten relatively strong GR-S producer 


and nine major butadiene manufacturers have lost 
little time in opening new markets at home and abroad 

First reports from the attorney genera! on syntheti 
rubber competition show that most of the small rubbe1 
fabricators have received a fair share of synthetic rub 
ber at fan prices Less than 10 percent of the companies 
interviewed expressed any dissatisfaction with the in 
dustry’s performance under private ownership 

In fact, a significant number of small companies r 
ported that private enterprise Is far superior to govern 
ment Ope ration 


The buyers are expressing ple asure at the new buying 
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methods used under private enterprise—no longer must 
a buyer pay in advance and order 90 days ahead of 
delivery; now the orders are filled immediately and on 
open account 

Personal dealing with the producers and access to 
the technical staffs of synthetic rubber manufacturers 
has proved to be an added benefit for the small buyers 

It was also found that the quality of GR-S has 
generally improved during the short pe riod of private 
ownership 

However, as the attorney general points out, there 
are some factors in the industry which may imped 
the development of all out competition, i.e., the tend 
ency on the part of producers to continue the pattern 
of product specialization which existed under Govern 
ment ownership his pattern ot production, if con 
tinued, would tend to insulate certain areas of produc 
tion from the competition that normally would be 
expected to deve lop In a competitive industry 

Ihe survey also revealed that there is a tendency 
toward price inflexibility in the synthetic rubber in 
dustry similar to that under government monopoly 
The lack of sensitivity of GR-S prices during the pa 
eight months was cited as an « xample 

Conclusions to be made from the attorney general’ 
report are obvious Eight months may be a short time 
to predict a trend in product specialization or in price 
Give the industry enough time to chart its course and 
the proht incentive ol tree enterprise will correct any 


and all lingering influence ol government monopoly 


THE Perroteum Reriner ha 


‘ 
What's noted that hydrogen peroxide 


in a Name? that time-honored 


chemical has joined sulfur 


Morvan 


and other time-honored compounds and elements as a 
petrochemical through its production from isopropyl 
alcohol. Certain sources have challenged this union 
they say the petrochemical industry has gone too far 

What's in a name? Many have asked but few have 
Shakespeare wrote That 
which we call a rose by any other name wou mell 
in fhrouch the Lool 
When / use a word it 


means just what I choose it to mean 


had the temerity to answer 
as sweet” while Humpty Dumpty 
ing Gla took a broader view 
neither more 
American Chem 
ical Society, also operating in a wonderland redefined 
petroc hemical to apply only to chemical 


nor less Recently the Council of the 


from rock 
The editors of Industrial and Engineering Chemistry 
ire more liberal and accept the word for vinat J 
not for what it may have been. However, the 
plaintively hope for a more careful delineation 


core 
! 


compleme nt to 


Our language is dynamic, a fitting 


the dynam petrochemical industs in industry which 


petrochemical 


vill not he di turbed by the rock in | 


Long after the Council, the editor plain 


petrochemists have gone, there will be wnpoul ind 
" 


from petroleum and 


elements derives 
intended for chemical market IL hese compound 


be called Word ina tiv 


COMM by evolution rior Te ol ition 


petrochems al 
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uv Pregeys ene 
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Above, test car with minimum instrumentation needed for fuel rating. 


How Ethyl Research equips a car 
for accurate fuel ratings 


Ethyl Research has for years been active in instruments, some of which can be seen in 
developing more accurate and economical the picture above. But we have discovered 
ways of obtaining fuel ratings on the road that the addition of other key equipment (see 
offering refiners convenient methods for eval- right-hand page) can facilitate your road 
uating their gasoline stocks. testing operations. 

At Ethyl Laboratories, we have found that Our people have accumulated hundreds of 
the various road rating procedures can be thousands of miles of road testing experience 


adequately handled by a grouping of just five with this equipment. If you would like more 


Advertisement 


Right, equipment suggested for more complete test-car setup, 


information about this subject, please con- 


tact your Ethyl] technical representative. 


INSTRUMENTS SHOWN in this advertisement 
satisfactory in Ethyl test cars but ; { 
dorsed by Ethyl Corporation. Although the 


products 
some specific manutacturers are 


hown, several of the in 


companies, and we'd be glad 
to mail you a list of sources. Just send your reque 


struments are made by various 


t to Box 
+. Ethyl Corporation, 100 Park Avenue, New York, N.Y 


ETHYL CORPORATION 
New York 17, N.Y 
Research Laboratories: 
lé W. Eight Mile Road, Ferndale z Mich 


ajon Road, San Bernardino, Calif 


Electronic spark protractor pro 
vides an accurate method for 
continuous indication of spark 
advance. It gives direct readings 
at all speeds 


Auxiliary fuel system facilitates 
testing of several fuels in suc 

cession. Simple coupling connects 
the auxiliary line to the inlet side 
of the fuel pump 


Vacuum gouge is required 
part throttle ratings At ny 
given car speed, the icuum 
gauge permits reproduc ng part 
load conditions 


Thermocouples and resistance 
bulbs are used 


temper 


measure the 


lubricati 


ing the 


“ 


Timing light (above), calibrated 
flywheel and sight tube are used 
for obtaining instantaneous 
spark advance position. Flywheel 


is marked in crankshaft degrees 


Tachometers are accurate mech 
anisms for measuring the engine 
speed The are adaptable for 
operation with any #ix- or twelve 


volt system 


Selector switches fv 
couple ind f istance bulb 


thermore ire needed t« 


therme 


per 
mit reading temperature il il 





As Management Sees It... 





Catalytic-polymerization unit built at Baytown, Texas, in 1954. 


In the Postwar Decade ... 


Baytown Refinery Virtually Rebuilt 


Ten years of construction, to keep up with the increasing demand for higher 
octanes, improvements in refining techniques and the discovery of new uses for refinery 
byproducts, has seen Humble’s refinery take on more and more the character of a 


chemical plant. 


YOU 


refinery. 


NEVER finish building a 
Or at least that has been the case 
Humble Oil & 


pany’s 282,000-barrel-a-day 


with Refining Com- 
crude 
capacity) plant at Baytown, ‘Texas 

When World War IIL ended this 


) 


refinery was about 25 years old and 


had a daily capacity of 160,000 bar 


122 


rels. In the decade since, it has been 
virtually rebuilt. 
Changes in the plant-——already one 
of the largest in the U. S.—came with 
the increasing demand for higher- 
octane gasoline; improvements in re- 
fining techniques, and the discovery 


of new uses for refinery by-products 


And as new facilities were installed 


PETROLEUM 


to meet the stiffening competition to 
turn out higher-quality gasolines, sol- 
vents, lube oils, and other petroleum 
products, the refinery began to take 
on more of the character of a chem- 
ical plant. 

Today, the plant produces a wide 
variety of chemical intermediates 
various refinery 


form the streams 


Chis mounting emphasis on petro- 
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chemicals also has been intensified by 
Humble’s acquisition of Baytown fa- 
cilities formerly owned by the govern- 
ment for the production of Butyl- 
rubber, butadiene, toluene, and 
xylene 


Since the 


refinery’s 


Refining Equipment 
war, each of the 
catalytic-cracking units has been 


two 


expanded to its present fresh-feed ca- 
pacity of about 55,000 barrels a day 
Originally each of these units had a 
daily capacity of only about 15,000 
barrels. Meanwhile, Humble was re- 
ducing its thermal-cracking capacity, 
and today the older thermal units are 
used only for visbreaking asphalt and 
cracking catalytic cycle gas oil 

built 
ones improved, equipment which had 


As new units were and old 
become less efficient was dismantled 
to make way for new construction. 

Six batteries of old shell still dis- 
tillation units were town down. To 
replace them, Humble has put up 
three new pipe stills since 1945 
These, with the three pipe stills in 
operation when the war ended, gave 
the refinery its present crude capacity 
of 282,000 barrels a day 

Two of the older pipe stills were 
modified and are now being used for 
re-run service. The capacities of the 
pipe stills in crude service range be- 
50.900 85.000 
day each. 

Other 


have been scrapped include the old 


tween and barrels a 


outmoded facilities which 
copolymer plant, an old flash-coil 
unit, a cracking-coil battery and the 
thermal-polymerization unit. 

Other major new equipment added 
to the refinery includes: A non-lube 
deasphalting plant, another catalytic 


light-ends unit, a catalytic-polymeri- 
zation unit, a MEK dewaxing unit, 
Hydrofining units, platinum-Hydro- 
forming units, and new treating facil- 


ities. Major expansions have been 
made in processing equipment and in 
power and steam facilities 

The deasphalting unit, with a daily 
capacity of some 28,000 barrels, has 
a deasphalted-oil yield of about 50 
percent. This unit recovers more of 
the virgin fractions from crude bot- 
toms than would be possible with vac- 
uum distillation. Thus it has the 
effect of increasing catalytic cracking 
feed stocks and thereby increasing 
the yield of motor gasoline and other 
valuable fractions while reducing the 
yield of fuel oil per barrel of crude 


distilled. 
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Before- 


Shell Still Battery A. Dismantied in 1948 


After—Pipe Stills 5, 4, 3 and 6. Built in 1950, ‘49, ‘41 and ‘54, respectively 


To replace the thermal polymeriza 
refinery’ 
LPG 


products for expanding markets, a 


tion unit and to have the 


output of normal butane and 


catalytic polymerization unit was in 
stalled. This 


both high-quality gasoline compo 


new facility produces 


nents and chemical intermediates 


Other refinery construction at Bay 


town has included expansion and 


modernization of the alkylation plant 
and electrical coalescing facilities for 
treating heating oil and kerosine. In 
the alkylation plant, Humble has im- 


proved both quality and capacity, 


boosting output from 7,000 barrels a 
12,000 barrels, All 


ation 


day to about 


grade ol a gasoline are pro 


duced 

Ihe quality and yield of motor oil 
MEK ce 
plant. A new catalytic light 


were improved by the new 
waxing 


ends unit——the second at Baytown 


was added to permit a greater 


recovery of catalytic butanes and 
propanes 


The 


for 1955 was the expansion of Hydro- 


biggest item on the program 


forming facilities. One unit was con- 


Continued on Page 244 
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Research Prol:- 


Estimating Research Cost 


It’s not as hard as you may think. Here’s what one research director says 


about estimating. 


Judson S. Swearingen 
Southwest Research Institute 
San Antonio, Texas 


I’ IS GENERALLY 
that the 
any research problem preclude the 


supposed 
unknown elements in most 
establishment of realistic cost esti- 
mates of performing an investigation 
However, the cost of the steps in a 
be estimated 
this 


appraise pro- 


research program can 


with reasonable accuracy; and 


makes it possible to 
grams in advance 


most advantageous one, Indeed a 


and to select the 


program does not deserve to be con- 
sidered research until it has passed 
this test, 

It is possible to estimate the com- 
ponents of the cost because in almost 
any research problem where a fairly 
definite has been estab- 


lished, 


ready available regarding the solution 


objec tive 
much more information is al- 
than frequently appears when the 


problem is first presented. The infor- 


mation thus available, together with 
known principles and related pub- 
lished technical data, usually permits 
the selection of a limited number of 
approaches to a solution of the prob- 


These 


compass the a 


lem, approaches usually en- 


rea from which the spe- 
cific solution is expec ted. 
For example, a new 


Suppose type 


ol chemi al were to be developed, 


such as a corrosion inhibitor, an ad- 


| To develop an additive of moderate value . . .! 


Collection of information............. 


EEE ET a 


Review and formulation of a program . 


ES en ee ee 


Planning of production and compounding 


Total Cost| ° ° ad ° © ® ° ° ® ° ° ° ° e ° ° ° ° © e 


PETROLEUM 


. . 1,000-1,500 
10,000-15,000 
. .-3,000-5,000 





. $16,000-24,000 


Vol 
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ditive, or a similar material. Infor- 
mation of the following nature would 
probably be available: 

1. The selling price in terms of 
effectiveness (based on the price of 
competitive alternatives and knowl- 
edge of the market 

2. Physical characteristics, such as 
solubility, volatility, etc. (determined 
by the specific application 

3. Restrictions as to raw materials 
that may be used 

4. The justifiable expenditure on 
determined by the 
potential market and the likelihood 


of success based on previous related 


the investigation 


research experience 
Che intensity and scope of the pro- 


gram to be applied to the problem 


would depend, of course, upon the 
expenditure indicated as economi- 
cally feasible by the market potential 
The 
key to success in research is the selec- 
the likely to 


produce favorable results in the ex 


and the probability of success 


tion ol route most 
penditure range which is justifiable 

Three possible levels of investiga- 
tion could involve, respectively: 


1. For 


value such as the compounding of a 


an objective of moderate 


marketable product, the only route 


available (if one is justified) is a low- 
cost program based on the collection 
of data on inhibitors and a test pro- 
the best 


combination of 


gram to determine single 


material or best 
materials 

2. For a more valuable objective 
the most profitable route may be a 
involving a 


moderate-cost program 


collection of information on inhibi- 
careful study, the visualiza- 


likely 


and the methodical exploration of 


tors for 


tion of one or two solutions, 


one or both of them 

3. For the case of an objective of 
great value, the most justifiable pro- 
gram would be a high-cost exhaustive 
study in which many people in many 
fields 


of which a number 


would be consulted for ideas, 
would be exam- 
leads to fur- 


ined for merit and for 


ther ideas. 
By considering the importance of 
the the 


chances of various 


solution and estimates of 


success by these 
available routes, it is possible to de- 
cide the type of program that should 
be applied to the problem 
Assuming, for example, that level 
No. 2 


ments of this research objective, the 


would best meet the require- 
program would consist of the follow- 
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ing steps, ol whic h the respec tive cost 
of each can be estimated: 
1. The 


formation, especially practical infor- 


collection of available in- 
mation, as to field requirements 

2. A literature and patent study to 
collect pertinent information on in 
the like 


types or 


additives or 
look for 


clues as to types which may apply to 


hibitors or 
generally and to 


this particular case 

3. The 
tion by professional people specializ 
the fields, 
colloid. organic, ofr physic al chemis 
the 
and weighing routes of investigation 

4. The execution of the 


digestion of this informa 


ing in pertinent such as 


trv. tor purpose of recognizing 
laboratory 
work, which would involve prepara 
tion of test materials, development of 
method, examination of 


the 


a test pro 


posed materials, and like in a 


general program for following out 


leads or trends or other indications 
pointing to the area in which the an 
ray lie 


5. Assuming success in Ste p No. 4 
this phase 


swe! 


would by concerned with 


compounding a marketable product 
to solve the proble m ol packaging ol 
solubility, o1 


cost of production ol 


whatever problem is anticipated in 
the production and marketing of the 


product 
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rector ol 
division of 
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industrial develop- 
ments. These in 
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processes in France, Germany and 


Czechoslovakia; service as technical 
advisor on styrene to Mathieson Alkali 
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and pumps used in rockets. With nine 
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others, he was cited by National Petro 
leum News as a key scientist in the 
Manhattan Engineer 
1939 to 1942. Dr 


professor of chemical engineering at 


Project, From 
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the University of Texas. He is author 


of a number of articles and 


in the chemical field 


patents 





The cost of these steps is capable 


of estimation based on experience 


he intensity of each can be varied 
dependent upon the care with which 
it should be carried out. and that in 
turn would be predetermined by the 
value of the product and the impor 
tance of a successful solution to the 
problem 

sufficiently 


$90,000 


Assume that a program 
comprehensive to cost 
$25,000 is justified, In a balanced 
Step No | 
would usually 


Step No 2 


would de pr nd upon the 


program collection olf 


information cost less 


than $1000 literature 


search 


amount of material to be examined 


and studied by chemists and would 


an expenditure of 


$1000 to SL5SOO tor 


require APPrOoNnt 


mately a program 
of this magnitude to the 
cost ol this 
able from men familiar with the 
Step No. 3 (review 


from these 


Opinion a 
generally i vail 
field 


formulation 


step in 


ind 


ol a program findings by 


can usually be ac 
lhe 
phase 
like the 


game ol 


related specialist 
complished for $1000-$ 1500 
ol Step No. 4 the 
olf the 
number of 
Cour 


cost 
laborators 
little 
tions in the 
which, if 


tions are 


problem | i 
que 
Iwenty tions, in judi 
cwu | 


usually 


Similarly, the course 


planned twenty que 
enough to in answet! 
offering best 
usually be « 


plored for SIO000 to $15,000 


chances of succe can 
In this phase the 
of the 


chance ol 


most ¢ x pe nsive 


program, reappral il of the 
SuCcct can he performed 


at regular intervals as a euide to 


shortening or expanding the program 
here 


This is very important It is 


tantial savings can be 


altering the 


where ub 


made course of work, if 


nec al or even terminating the 
work if results are insufficiently e1 


couraging, thereb aving a substan 
tial portion ol the 


Finall the 


method 


ippropriation 
planning ol production 
the compounding of th 
material, and similar operation ©) 


cluding any broad test program for 


marketing purposes usually require 
an expenditure of $5000 
This is $16,000 to $24,000 

With 


thi it 1 


S3000 oF 
a total of 


research costs as definite a 


understandable that re 


earch expenditure excluding go 


ernment) in the U.S. are 


’ rapidly 
Increasing 


1949 to 1952 


1) percent increase trom 
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tion of whether to build a pilot plant 
has arisen. To answer this question 
many things should be considered: 


1. Extent of Application——Gen- 
erally if the process is going to be used 
in only one or two commercial instal- 
lations that are not too expensive, 
then only a limited pilot plant pro- 
gram is justified, On the other hand, 
if many installations are contemplated, 
a very elaborate pilot plant program 
may be indicated. Each case must be 
considered on its own merits. 

In most instances in the petroleum 
industry a process is applicable in 
many refineries. If the process could 
be put in one refinery and thoroughly 
tested before finalizing the design for 
the other refineries, this would permit 


Investment, Years 


mistakes to be corrected without too 
Commercial much cost. Often this is not the case. 
’ A large number of units will be de- 
signed and partially built before the 
first one goes on stream. In this case, 
the cost of mistakes is multiplied by 
the number of units under construc- 


Payout On 


tion. 




















| 2. How Soon Is Process Needed? 
Usually, new processes are needed 





10 15 right away. After a process has been 
conceived and developed in bench- 


Time Value Of Money scale equipment to the point where 


the economics look attractive for com- 


% Per Year After 50% Federal Income Tax mercialization, the company is losing 


If the payout of the commercial plant is greater than 5.4 years, a pilot plant should be built money every day that it has to wait 
even if there is no return on the interim use of the money in this analysis. for the process to be put into opera- 


tion. As an example let us assume that 
a commercial unit will cost $5 million 
and will have a payout of four years 
after 50 percent federal income tax. 
We may suppose that to develop a 
sound commercial design, a two-year 


Research Proly.7) 


pilot plant program will be required 

~ and will cost $500,000. At the end of 

When to Use a Pilot Plant the two-year pilot plant program the 

commercial unit is designed and built 

during the next two years and then 

Applied to new processes, the pilot plant can °Pertes 4 per design. “Thus at the 

be o hie onan 2 we tenet Geet theae ae b end of four years we have an operat- 

>a DIg mol cy Saver; Du irs 1¢ese que stions must be ing plant at a capital cost of $5 million 

answered. and a development expense of $500,- 
OOO, 


As an alternate, suppose we don’t 


John W. Payne 
Socony Mobil Oil Company, Inc. 
Paulsboro, New Jersey 


pilot plant this process. We take the 
bench-scale data and immediately de- 
sign and construct a commercial plant. 

PILOT PLANTS find their widest ® Extent of application of the In this case we overdesign to be on 
use in developing new processes. To process? the safe side. It takes us 2.5 years to 
decide when to use a pilot plant for ® How soon is the process needed? design and build this unit (in the pre- 
this development, these questions ® How much is unknown? vious unit some design work was 
must be answered first: During each development, the ques- going forward during the pilot plant 
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operation) and the cost is $6 million. 
When the commercial plant is built it 
doesn’t operate right, and has to be 
shut down and parts of the plant re- 
built. This is done in a total time of 
six months and at a cost of $1 million. 
Thus years we have a 
plant with a capital cost of $6 million, 
and modification expense of $1 mil- 


after three 


lion; whereas before, after four years, 
we had a plant cost of $5 million and 
a development expense of $500,000. 

Thus by skipping the pilot plant 
we have increased our capital cost by 
$1 million and our expense by $500,- 
000. For this extra money we have 
been able to get our commercial unit 
into operation one year earlier. 

In the example, the decision to 
build or not to build the pilot plant 
depends on the rate of return on the 
interim use of the money which will 
be used to build the commercial plant. 
An economic analysis shows that if 
the rate of return on the interim use 
of the money is more than 7 percent 
(after tax) we should build the pilot 
plant; but should skip the pilot plant 
if the rate of return is less than 7 per- 
cent. Similarly, if the payout of the 


PTT bee 
SEN GIR. ccc ccc csccs cee cl 


Total Cast. 2c ccccccccccc o oH YONBs ccccce 


: 


commercial plant is greater than 5.4 
years, we should build the pilot plant 
even if there were no return on the 
interim use of the money 

Of course none of the actual cases 
are as simple as the example above, 
but it does illustrate the type of pencil 
work that should be done in deciding 
whether to build a pilot plant. 


3. How Much Is Unknown? — A 


careful analysis of what is unknown 
about a new process will dictate the 
type and size of a pilot plant to be 
built 

There are three categories of un- 
knowns encountered in developing a 
process. One category is the kind that 
can be indicated in bench-scale equip- 
ment and calculated with a fair degree 
This 


such things as reaction rate, heat of 


of accuracy category includes 
reaction. pressure drop, desired space 
rate, and other processing conditions 
and (where catalysts are used) cata- 
lyst aging rate, and catalyst life. With 
the above factors determined or cal- 
culated, it is possible to design these 
factors into a commercial unit with a 
fair likelihood of successful operation. 


The second category of unknown is 





that associated with flow of gases, liq- 
uids and solids (granular or powder) 
and their interactions in large units 
Some of these unknowns can be cal- 
culated rather than determined by 
step-wise pilot plant development 


The 


calculated are those in which any non 


ones that can be accurately 


uniformity of flow is self-correcting. 
Examples of this type of process are: 

a) Countercurrent heating of a 
bed of 


by means of a hot gas 


flowing solid particles 
In this 
instance if the gas should tend 
to flow faster through one side 
of the bed 


last 


than the other the 


flowing will not be 


vas 
cooled as qui kly by the solids, 
will have a higher viscosity and 
to flow, and 


a vreater resistance 


will be self-correcting to uni 


form flow 

Contact of a gas on vapor with 
a fixed bed of granular solids in 
whi h there is Aan endothermiu 


heat of reaction such as ob 
tained in fixed-bed catalytic re- 


Here the 


is at a higher temperature than 


formers inlet vapor 


the catalyst and cools while 


..$ 500,000 
5,000,000 
. . $5,500,000 


Commercial unit ...............22 years............$6,000,000 


Modifications necessary..........3 
Ph «2 chs anedbeceaeen 


o2 & 8 £6.68 8:08 2 


1,000,000 


years............+$7,000,000 





When to Use a Pilot Plant. . 





passing through the reactor. If 
the vapor should tend to flow 
faster through one section of 
the bed it would be cooled less 
heat, 


V 1s osity 


by endothermi would 


have a higher and 


greater resistance to flow, and 
would be self-correcting to uni 
form flow 
Processes of the above type can be 
calculated from bench-scale results 
without benefit of pilot plant experi- 
mentation 
The that 


much trouble is the unstable type, in 


type of flow causes so 
which non-uniformity is self-aggravat 
ing rather than self-correcting. Exam 
ples of this type ol process are 

a) Counter-current cooling of a 


bed of 


by means of 


solids 
In this 
non-uniformity of 
itself 


because the more rapid flow of 


flowing granular 


a cool gas 
instance any 


gas flow will aggrevate 


vas through one section will de 


velop a_ cool path through 


which abnormally large vol 


umes of gas will flow 


Liquid-granular solvent extrac 


tion in which the solvent be 


comes more viscous as it flows 


down through the bed of solids 


In this instance any non-uni 


formity of flow aggravates itself 
the slow-moving zone becomes 


increasingly more viscous and 


moves slower still 
A down 


solid extraction process in which 


flow liquid-granular 


the solvent becomes less dense 


as it flows down through the 
bed. In this example the dense1 
solvent at the top level in the 
extractor attempts to rush to 
the bottom of the vessel] and dis 
place the rich solvent upward 
in the vessel, thus setting up 
internal recycling. 


Many of 


tems can be changed to a stable sys- 


these unstable flow sys- 
tem by reversing the direction of flow 
or by a temperature adjustment. If 
such a dodge is not feasible, then put 
in positive control devices, because 
such non-uniformity gets worse as the 
diameter of the vessel gets larger. It 
is cheaper to analyze the flow prob- 
lems and provide for the solution in 
the design or pilot plant stage than 
suffer with them in a completed com- 
mercial unit, 


The third category of unknowns is 
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that in which one moving phase ad- 
versely influences the movement of a 
second phase involved in the process. 
This includes such processes as count- 
er-current contact of liquid with liq- 
uid in solvent extraction, gas with 
liquid in fractional distillation or gas 
absorption, and contact of gas with 
solids in fluidized solids. 

uniform 


counter-current operation cannot be 


In such processes stable 


obtained, so we must either be con- 
tent with one contact and low effec- 
tiveness. or resort to stage operation 
Thus the phases can be contacted, sep- 
arated, redistributed and recontacted 
in a counter-current sequence, as in a 
bubble tray fractionation tower or in 
any of the well-known liquid-liquid 
solvent extraction processes. 


Most of 


esses Vive 


these unstable flow proc- 
nice counter-current opera- 
tion in a small diameter vessel (up to 
a few inches) but as the vessel diam- 
eter gets larger, the results get poores 
Materials flowing through a vessel like 
to follow the easiest path, and two 
phases never flow in a truly counter- 
current manner if both have freedom 
start internal cy 


of movement; they 


cling or bypassing 
If it 


ing, separation and recontact will be 


is decided that stage contact- 


practiced commercially, then a small 
pilot plant is ample. But if for eco- 
nomic reasons it is desirable to build 
in which non-uni- 
form flow will take place, then the 


bigger the pilot plant the better, be- 


a commercail unit 


cause large-scale performance cannot 
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be calculated and only a full commer- 
cial size will give the final answer. 


What Kind of a Pilot Plant?_-A 
careful analysis of the unknowns will 
indicate whether work 


pilot plant 


should be done. Seldom is it necessary 
to build a full-fledged pilot plant. The 
better approach is to establish what 
part or parts of the process cannot be 
calculated, and investigate these sepa- 
rately in mock-up models, In develop- 
ing the TCC process we studied the 
flow problems in wooden and glass 
models at room temperature, and we 
used okra seed instead of bead catalyst 
before the bead plant got into pro- 
duction 


Things Not to Do--1. Don’t 
clutter up the pilot plant and becloud 
the main item of investigation with a 
lot of auxiliary equipment just to 
duplicate full-fledged commercial op- 
results and 


eration, It slows down the 


generally contributes nothing 


2. Don’t build a pilot plant of the 
same geometry as the proposed com- 
mercial unit and expect the results to 
extrapolate to commercial perform- 
ance, Too many critical things such as 
linear velocity rate 


and heat transfer 


change with increase in size 


3. Don’t build a pilot plant to 
demonstrate an uneconomical process 
in the hope that the pilot plant will 
make the process look better. Usually 
unexpected things show up in the 
pilot plant that require a more com- 
plicated and expensive design. How- 
ever, a pilot plant is a great boon to 
a promoter. He can point to the pilot 
that his 


plant as a demonstration 


scheme is operable 


4. Don’t try to build a pilot plant 
out of the materials of construction of 
the contemplated commercial unit in 
order to evaluate corrosion, This re- 


sults in a waste of on-stream time. 
Study corrosion in separate equipment 
and put test specimens in the pilot 


plant 


5. Don’t build a pilot plant to 
determine things that can be found 
out in bench-scale equipment. Data 
come faster and cheaper from bench- 
scale units 


6. Don't build a pilot plant be- 
cause you are too lazy to calculate the 


commercial design. ++ 
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FIGURE 1—Fluid mixing data: This correlation works well 
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How to Scale Up 
Pilot Plant Data 


It’s a tricky business. Examples here on mixing, 


distillation, and reaction rates show varied techniques. 


D. G. Jordan 
American Cyanamid Company 
Stamtord. Connecticut 

THERE IS no magical procedure small scale, usually but not always on 
for scale up. There are as many dif- a scale model of the proposed plant 
ferent scale-up methods as there are apparatus 
methods for uncovering the relation- 2. The measurement is correlated 
ships between physical phenomena with the controlling variables 
If scale-up methods can be said to 3. The resulting correlation, which 
have a common methodology, it is is now a design equation, is used to 
this: design the large apparatus 

1. Something is measured on a Experimental data may be used for 
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design purposes scale up) in several 
ways 

1. The situation may be new, but 
the experime ntal data fit a well 
known design equation quite well so 
that all the experimenter does is to 
evaluate constants for insertion into 
the equation or prove the applicabil- 
ity of the equation to the new situa 
tion, Pressure drop through a bed of 
packed solids is quite often like this 

2. The experimental results are 
correlated by the techniques of di 
mensional analysis, and the resulting 
system of dimensionless groups form 
a design equation. Scale-up is done 
not on a basis of strict dynamic simil 
itude, but within the framework of 
the dimensionless group equation 
which describes the physical phe 
nomenon. Most of our heat transfer 
equations are of this type 

3. There may be no equation at all 
In this case strict adherence to dy 
namic similitude is required, This 
means that the dimensionless groups 
must have the same numerical value 
Mixing experiments are sometimes 
scaled up in this manner 

There are many treatise on simili 
tude Ihe reader is referred to the 
papers of Rushton (sreen,* 
Klinkenberg and Mooy and the 
writer’s recently published bool 
‘Chemical Pilot Plant Practice 


Scale-Up of Fluid Mixing Data 
As an illustration of the use of a di 
mensionle group expression, let u 
consider a problem in fluid mixin 
scale up Wi shall a ullic a fully bal 
fled evlindrical tanh equipped with a 
turbine-type agitator We shall also 
assume that the pilot plant mixer i 
designed so that it is a scale model of 
the propo ed large pliant mixer 

i cal model j the wt ol pre 
ing geometrnu irtlituce \ 
hall ct thi ] Hniportant 

Fluid mixing ( ile up i hampered 
by the lac i measure of the 
goodness” of mixing. However. it 
appeal that one method for doing 
this is to measure ome propert ol 
the mixed ma during mixing, say 
electrical conductivity or refractive 
index, and measure the time required 
for thi: property to become unilorm 
It should then hy po ible to plot log 
nt against log ve Reynold’s num- 

yu 
ber) and obtain a correlation. Since 
n is revolutions per unit time, the 
product nt is a dimensionless group 


The use of thi ind correlation 
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was first proposed by Danckwerts® 
and exploited by Jordan® in his book 
on pilot plants. Figure 1 shows that 
The data are 


Wood, Whittemore, and 


it works quite well 
those of 


Sadger.’* 


Having made the measurements on 
the model and obtained the correla- 


tion, an expression may be written: 


( D’np \* 
nt C ) 
7 


x is easily obtained as the slope 
line of Figure 1, It is approximately 
0.8. ‘This exponent is a function of 
the system geometry and is partially 
under the experimenter’s control 


Therefore 


D’np “0 
nt C 
7 


Now there comes the heart of the 
scale-up procedure. We say that 
since we shall preserve geometric 


similitude and since we have experi 
mented on the same fluids as will be 
used on the large scale, the expression 
applies to both scales. That is, we 
have discovered a relationship which 
is independent of the size of the ap- 
small cx 


paratus Designating the 


perime ntal) scale by small letters and 


the lare« plant scale by capital let- 


ters, two expressions may be written 


Nt Ci iDN)- 
nt C’(d*n)*°* 
be solved for t 
t Oo : peed. eee 
t cf a-"a~ 


{ sually we 


These may 


wish the times for mix- 
ing to be equal, but all we need is a 
relation between the two times and 
this may have any value. For simplic- 


ity, we shall assume equality, then: 


D**N* = ga 
or 

N a \= 

n ( >) 


The ratio d/D is the scale-up ratio, 
and it is related to the desired volume 
change by the cube root. If V 

LO00v, then D 10d, Substituting 
this in the above equation, we have: 


N 
(0.10)°" 


0.13 
or the agitator speed required for the 
large mixer is 13% of the model agi- 
tator speed. Usually in experiments 
of this type the agitator speed is the 
only variable under the experimen- 
ter’s control. 

The power consumption may also 
be scaled up by use of a relation due 
to Rushton."* 


130 





P/p = N*D*/n'*d* 


es 
> as 
> = (-r) 


The table below, taken from Jor- 


but since 


dan,° shows the N/n, P/p, and power 
volume ratio for a volume 


L000 


per unit 


change of scale-up ratio of 10 


as functions of x (the slope of the 
correlating line 
x N/n P/p P/V 
0.5 0.22 1000 ] 
0).7 0.15 340 0.34 
0.8 0.13 14 0.21 
0.9 0.11 141 0.14 
1.0 0.10 100 0.10 
Note how important it is that the 


x be large. If x is 
that a 


would in- 


absolute value of 


small 0.5) it might be 


change of mixer geometry 
crease it 

Other illustrations are possible 
using heat transfer or pressure drop, 
but The 


reader is referred to the writings of 
Rushton," 


the method is the same 


Green,’ and Jordan.' 


Scale-Up of Distillation Col- 
umns—A problem of much interest 
to chemical engineers is the predic- 
tion or scale-up of distillation column 
methods available for 


the 


efficiency. The 
the calculation of 
height of a 
and 


theoretical 


column are well known 


satisfactory enough. However, 
the individual trays 


the 


the efficiency of 


is a function of tray geometry, 
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the vapor and liquid rates in the col- 
umn, and the physical properties of 
the materials being distilled. It is not 
a simple problem but one of much 
importance 

There is much present-day interest 
in distillation contacting devices other 
than bubble-cap trays. Sieve plates, 
turbo-grid trays. cascade trays. and 
what not are now coming into wide 
use. The method described below for 
scaling up bubble-cap trays also ap- 
plies to the others 

Nearly all 
the fact 


fundamental to the unit operations 


engineers are familiar 


with that mass transfer is 
of gas absorption and solvent extrac- 


tion. Distillation is also a duffusional 
unit operation, and it is to mass trans- 
fer theory that we must turn to ex- 
plain the phenomenon of tray effi- 


ciency 


the 
liquid phase to get into the vapor 


In order for a molecule in 


phase, it must pass the phase bound- 


ary and so also must a vapor mole- 
cule to get into the liquid. The 
present-day picture of the gas and 


the liquid film resistances in series has 


been examined rather closely by 


many workers and a procedure de- 
veloped for evaluating both inde- 
pendently of the other and then com- 
bining them so as to get a good pic- 


The 


technique which has been adopted 


ture of the transfer mechanism 
combines both mass transfer theory 


and dynamic similitude 


First a scale model of the desired 


tray is built, and then the individual 
film resistances are measured. The 
vas film resistance can be evaluated 
through water on the 
the 


pickup. With this system there is no 


by blowing all 


tray and measuring moisture 


liquid film resistance, and the whole 


resistance to transfer of the water 
into the air is in the gas film. The 
effect of gas rate, liquid rate, and 
tray geometry may be studied. The 


results may be reported in a variety 


of ways such as a mass transfer co- 


efficient, the number of transfer units, 
or a tray efficiency. In order to meas- 
ure the liquid film efficiency, dis- 
solved oxygen may be stripped from 
the 


plate. In this system essentially all the 


water by air blowing through 


transfer resistance is in the liquid 
film. Here, too, the effect of gas and 
liquid rates and tray geometry may 
be measured. The two resistances may 
be combined and a good picture ob- 


the 


the efficiency of 


tained of tray 
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and the effect of various tray geom- 


etries and fluid rates on that effi- 
ciency. 
1 l mG L 


2.3 log (1 — tao) “Ne * N 
transform the 
from air-water to the one of interest, 


the 


groups 


In order to system 


use of a ratio of dimensionless 


the Schmidt number) is em- 


( Dy ) k 
(=p-), 
(=p:). 
(35), 


In a series of papers the workers 


ployed 


Nu - Nix 


also, Nor = Nas 


at the University of Delaware have 
their with this 
method. ‘To anyone interested in tray 


described progress 
efficiency prediction or scale-up, these 
reading. A 
from this group shows 


papers make fascinating 
recent papel 
just how successful the method has 
been. 


with workers 


at the Neches Butane Products Com- 


In collaboration 


pany, a detailed description is given 
of the applic ation of the results of the 
work at 
on a model of the proposed tray. In 


air-water-oxygen Delaware 
addition, a comparison of experimen- 
tal and plant results is given 

At Delaware a model of the tray 
was built and its efficiency measured 
by humidifying air and stripping oxy- 
gen. Its tray geometry was varied so 
as to the effect of 
cap designs on hydraulic gradient and 
The 
were transformed from the air-water 
the furfural-hydrocarbon 
system by application of the ratio of 
the Schmidt numbers. and the effect 


measure various 


contacting efficiency. results 


system to 


of vapor and liquid rates was ac- 
counted for by using the same rates 
as the proposed plant, thus preserv- 
ing geometric and kinematic simili- 
The 
complete agreement between the effi- 
the 
the 


tude. final result was almost 


ciencies predicted from model 


work at Delaware and actual 
efficiencies calculated from test work 
on the column at Port Neches 

The success of this method is really 
striking when it is considered that the 
model work was done on an air-water 
system and the plant work on the 
extractive distillation of a furfural- 
hydrocarbon system. Two more un- 
like systems could hardly be imagined, 


and the success of the proceduces 
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indicates that this is a 


method indeed. 


powerful 


Scale-up of Laboratory Reac- 
tion Rate Data 
chemical reactor system is probably 
the difficult and im- 
portant task of the chemical engineer. 


The design of the 


most the most 
The science of applied reaction kinet- 
ics can hardly be said to have reached 
the same stage of utility to the aver- 
age practitioner as have heat transfer 

Writers in this field 
fact, the 
contains valiant at- 


and distillation 


recognize this and recent 


literature many 


tempts to solve specialized problems 


Most of 


papers start from an assumption that 


in reactor design these 
data are available and that cer- 


fol- 


basi 
tain formal reaction schemes are 
lowed 

Many of thes¢ 


sol ed by 


formal schemes have 
been application of con- 
siderable mathematics, and the results 
are doubtless useful if it is known 
in advance that the system under in- 
vestigation follows the reaction scheme 


treated by the authors 


Several writers have recognized the 


need for a formal design procedure 
which is valid even though the reac- 
tion scheme is not known or if it is 
hopelessly complicated from the com 
putational aspect To a point, these 


writers have succeeded, However, 
most of these papers consider that a 
rational design can be achieved by 
consideration of only one of the com 
ponents of the reaction, or of three 


at the most 


Engineers concerned with process 
development know only too well that 
the situation is quite complex and 
that most of the proposed schemes 
are oversimplified. An industrial re- 
action will likely have four, or six, or 
more and 


components of interest 


almost any kind of a chemical reac 
tion may be proceeding. For any new 
reaction, or reaction 


involving new 


intermediates, an attempt at rational 
analytical treatment seems hopelessly 
complex and time consuming. How- 
ever, some sort of a design must be 
made, and any and all methods will 
be tried. In the material below. the 
will present a method 
which is applicable to relatively slow 


reactions which are conducted pri- 


author new 


marily in the liquid phase and are 
tank 
reactor system where there is perfect 


suited for a continuous-stirred 


mixing. It is also applicable to reac- 


tions in which one or more of the re- 


actants is a gas or a solid, Basically, 
it is similar to the methods of Weber,"* 
and the better 
treatment of Bilous and Piret' in that 


the order 


Jones, newer and 
it is not necessary to know 
of the the 


secutive, parallel, or what not 


reactions nor type con- 
but 
differs from their methods in that any 
may be 


number of components 


treated 
At the 


data are 


that 
labora- 


assumed 
the 
tory in the form of a plot of concen 


outset it Is 
available from 
tration of all the reactants and prod- 
ucts against time for a batch reactor. 
Since the 


designing a 


engineer is interested in 


continuous reactor, and 


he is well aware of the distribution 


of residence times in continuous re 


actors he will be inte rested not only 
in the time history of the 


and the desired products but also of 


reactants 


the by products He knows that any 


prediction of the distribution of prod- 


ucts (and unreacted feed) in the exit 


stream must contain an estimate ol 


the over-reacted (or otherwise unde 
sirable) material. In addition to this, 
he would like to know just how large 


to make his and what 


e{fe ct 


will have on the product distriubtion 


reactor'(s 
this change in reactor volume 
The proposed method will do all this 

The first step 1s to plot the con 
centrations of all the 


reactant and 


the products as a function as time 
Such a plot is shown in Figure 2. It 
shows four compounds: one reactant 
and three products which could re 
sult from a reaction scheme of the 


type A~B-C-D 


curves may take any shape at all, and 


However these 


there may be more or fewer com 


that the 


accurately 


pounds, It is only necessary 


laboratory do the work 
could result from 
batch 


whic h sample 5S art 


Such a set of curves 


work done in a 


reactor trom 


withdrawn regu 
larly and all compounds present de 
termined quantitatively, or it might 
result done in am 


from reactions 


poules which are withdrawn from a 
constant temperature bath at regular 
the 
the 


ratio 


intervals. However it is done 
the 


reactants and products. If 


plot shows history of 
the 


(there can be as many 


time 


of reactants 
reactants as we please) is to be varied, 
then there must be a separate set of 
curves for each ratio 

Now it is desired to translate this 


batch reaction to a continuous sys- 


tem, Furthermore, it is desired to 


carry out the reaction in a stirred 
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FIGURE 2—First step in scaling-up reaction rate data: Plot all reactants and products as functions of time. 


tank or a series of such stirred tanks 
Chis translation is a scale-up problem 
which involves the effect of reactor 


size and number on the distribution 
of residence times and the effect of 
this 


the chemical reaction. The problem 


residence time distribution on 
of distribution of residence times in a 


series of stirred tanks has been at- 
tacked by many writers and in par- 
ticular by MacMullin and Weber,® 
who present a series of curves show- 
ing the distribution of residence times 
This curve is reproduced in Figure 3; 
Figure 4 extends the first plot to 
longer times. 

been written about 


So much has 
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distribution of residence times in a 
series of stirred tanks that there is no 
point in a detailed discussion here. 
We shall only say that it is a matter 
of prime importance, since in a con- 
tinuous system the flowing 


material will stay in the reactor only 


some of 


a very short time and so be under- 


reacted and some will stay a very 
long time and so be over-reacted. The 
whole spectrum of possible combina- 
tions of reactants and products will 
be made, and the exit stream will 
have some sort of average composi- 
This may differ 
appreciably from that of the batch 


reactor at similar holding times. The 


tion. composition 
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more tanks used in series, the smaller 
each one gets and the closer the prod- 
uct composition will come to that of 
the batch reactor. In these days of 
high throughput and high yield, it is 
important to that any 
practical continuous system will pro- 


remember 


duce more unreacted material and 


more by-produc ts than a batch sys- 
tem. It is vitally that any 
design scheme be able to predict the 


necessary 


product composition from a continu- 
that a 
clear idea of both unreacted feed and 


ous system well enough so 
over-reacted by-produc ts may be ob- 
tained. 


It is not an easy matter to decide 
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FIGURE 3—Holding times in continuous-flow mixing tanks in series: A way to translate the batch reaction to a continuous system 


first off just how large to make the 
tanks nor just how many of them to 
use in series, but a fairly good ap- 
proximation can be obtained by ob- 
serving the concentration-time curve 
and by knowing the kind of product 
we wish to make. Usually the object 
is to maximize the yield of one of the 
products, and a glance at the time- 
concentration curve will show that 
this can be accomplished by concen- 
trating the residence times in a region 
where there is a fair percentage of 
the desired product, a good deal of 
unreacted feed, and only a _ small 
amount of by-product. Usually high 
yields can be obtained economically 
if the conversion is held down, and 
feed can be easily and cheaply sepa- 
rated. However, a good place to start 


the calculation is to asume that V q 





shall be % of the desired reaction '¢) 
time 2.0 3.0 4.0 
Since q is known from the design ft/nv 





production rate, then V can be com- FIGURE 4—Holding itme curve: An extension to the plot in Figure 3 
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puted easily. One of the purposes of 
the calculation is 
effect of changes in V so that several 
different V’s will be used, and the 
above rule is about as good as any. 
Since 


to evaluate 


we now know V and q, we 
must decide how many tanks to use 
in series, Again, since our endeavor 
is to evaluate the effect of n, we may 
start anywhere since we shall calcu- 
late several n’s, However, as is well 
known, it is desirable to concentrate 
the residence times in a rather narrow 
range so that it is wise to use many 
tanks in series. However, if many are 
used, the capital investment will be 
high and operational difficulties may 
be great so that for all practical pur- 
poses n is usually 3, 4, or 5. An eco- 
nomic balance will give the answer, 
but this balance will contain a calcu- 
lation of the effect the process 


yield of changes in V and in n. 


on 


We now prepare a table. The col- 
umn headings are t (time), c, (the 
concentration of the feed), c, (the 
concentration of the first product), ce 
(the the 


product), and so on for as 


concentration of second 
many 
products as we have. Between each 
of the columns for concentration, we 
put a column for pe Cp, rn and so 
forth. These are the arithmetic means 
of the concentrations at any two suc- 
cessive times. We also have a column 
for f, the fraction of the incoming 
flow held longer than a time t. This 
value is read from Figure 3 or 4 at 
the appropriate value of qt/nV and 
n. The next column is titled Af, and 
this is the the 
fractions held longer than time t and 
time t -+ At. Obviously this is the 
amount of the incoming flow which 


difference between 


left the reactor between the two times 
and was therefore the amount of the 
incoming flow which was exposed to 
the reaction condition for that time 
At. That amount of material may be 
considered as a small batch reaction 
which, by virtue of its exposure to the 
reaction conditions for that time, had 
an average concentration of all the 
the 


average of the concentrations between 


materials given by arithmetic 
t, and ty. 

It is convenient to make another 
table. The column headings are t, — 
t, Af, cn, Af x Cr, Ca, Af x Ca, Cr, 
Af x Cp, Co, Af x co, and so forth for 


as many compounds as we had in the 
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the* 


first table. We now multiply the Af’s 


by each of the c’s in turn for as many 
times as we wish. As we approach 
qt/nV of about 2.5, it is noted that 
most of the flow has left the reactor 
and that Af is becoming quite small. 
This is particularly true for n greater 
than 4. 

The various columns of Af x c are 
then summed, and the result is the 
average composition of the issuing 
stream from the continuous reactor, 
Since the sum must equal unity, a 
quick check on the arithmetic is 
This calculation may 
repeated as many times as is required 
to obtain a picture of the effect of 
changes in n and V. Furthermore, as 
stated before, if the ratios of reactants 
are changed, the whole thing must be 
repeated, This appears to be tedious, 
but no more so than many another 
engineering calculation with which 
most engineers are quite familiar. 


available. be 


The example worked out below 
will illustrate the method. The data 
from the batch laboratory experi- 
ments are presented in 
form in Figure 2. 


graphical 
These curves are 
representative of consecutive reac- 
tions, but it is understood that the 
reactions may be of any type and the 
curves take any shape. The data 
shown are products of the author’s 
imagination. They represent the time 
history of one reactant (R) and three 
products, A, B, and C, The curves 
end as shown, but it is reasonable to 


suppose that as time goes on, B goes 
to zero and C to unity. 

The first step in the procedure is 
to pick a value of V, the total volume 
of the reacting system. The value 
picked depends upon which product 
is desired. If A is to be maximized, 
we pick a value of t of about 0.75 
hours. If B is desired, a t of 1.75 
would appear about right. As stated 
before, the value of t used depends 
upon the relative cost of recovering 
unreacted feed and purifying prod- 
uct. For purposes shall 
pick t = 0.75 hours. We shall assume 
q (the volumetric feed rate) as 50 cu. 
ft./hr. Our nominal 
(0.75 hours) is now 

V/q = 0.75 
V = (0.75) (50) = 37.5 ft! 


present we 


contact time 


qt as 
also j-= 1.33¢t 


The last value remains unchanged, 
since V is kept constant even though 
n is changed. All reactors have the 
same volume. 

unit of 0.2 hours is 
chosen. The unit used is purely arbi- 


Now a time 
trary, but it should be small enough 
that the curve is 
essentially straight in the interval. 


sO concentration 


The first table is now prepared. 
This is for three stirred tanks in 


nV 37.5 ft.,° but n 


have any value from 1 to o. 


series. may 

There several things worth 
noting about this table. (1) All the 
Af’s add to 0.9992 which is quite 
good, since they should add to 1.000. 
However, the last values are uncer- 
tain since they 


are 


were read from a 


TABLE 1—Calculating Af 


0.90 0.10 
0.8 
| 0.70 
0.6 0.380 
0.508 | 
0.528 
0.337 | 


0.200 

0.02 
0.450 
0.415 0.035 
0.598 
0.26 


0.668 0.062 


0.196 | 0.703 
0.132 | 0.739 0.150 
0.086 
0.04 0.72 

| 0.02 
0 0.590 


0.729 
0.238 

0.655 
0.385 

0.498 
0.406 | 0.560 
| 0.322 
0.238 0.72 

| 0.149 
0.060 0.88 

| 0.08 
0 0.76 


0.58 


0 
0.01 0.17 
0.028 } 0.21 


0.049 0.19 


0.3% 


0.106 0.001 0.14 


0.002 0.24 


0.194 0.005 0.10 


0.008 0.14 
0.312 0.009 0.06 


0.010 0.08 
0.473 0.015 0.03 


0.020 0.05 


0.640 C.036 0.02 

0.053 0.03 

0.80 0.083 0.015 

0.112 0.015 

0.82 0.169 0.009 
0.226 

0.67 0.316 
0.405 


0.06 

0.003 
0.003 
0.502 0.001 
0.600 0.002 
0.700 0.001 
0.800 0.001 
0.900 0.0002 


1.00 0.0008 
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graph which is close to zero. The user 
should satisfy himself as to just how 
far and how precisely he wishes to 
pursue this matter. It should be pur- 
sued until SAf = 0.98. It is in the last 
increments that the contribution of 
by-products may be greatest, and 
since any continuous reactor will pro- 
duce over-reacted material, it may be 
wise to extend the calculation to 
Af > 0.995 so that a fairly accurate 
estimate of by-product production 
may be had. (2) If V is chosen small 


so that —~— is large, the Af column 


will add to 1.0 long before the con- 
centration columns have been com- 
pleted. This corresponds to a physical 
situation in which the contact time 
is short so that by-product formation 
is low. For an accurate estimate, the 


Af column should be extended to 


t ‘ 
larger values of a by using the 


equations of MacMullin and Weber. 

The second table is now prepared. 

The sum of all the (Af) (c) col- 
umns is 0.9951, which is good enough. 
The result may be compared to the 
batch results at 0.75 hours, and it 
may be that the continuous 
process using three stages gave a 
product which differed 
from the batch process. If a closer 


seen 
materially 


approach to the batch result is de- 
sired, more stages would be required. 

The calculation has some built in 
that all values in 
each row should add to 1.00 and the 
all the (Af) (c) columns 
1.00. What all the 
arithmetic being done, some small 


checks in the c 
sum of 


should be with 
mistakes are inevitable. 

This calculation is valid for either 
homogeneous or heterogeneous reac- 
tions in a reactor system whose resi- 
dence time distribution is known and 
where there is perfect mixing in each 
a linear 


reactor. It is not valid for 


time 
since the time 
molecules in 


(even if the residence 
distribution is known), 
history of regions of 
varying concentration cannot be 
known. If it is applied to a linear re- 
actor, the results can only be regarded 
as approximate. 


reactor 


Design Group Needs Clear Data 
—During the course of any pilot 
plant development program, many 
unusual problems will be solved, and 
the experimenters may not be con- 
scious of just how smart they were 
when they solved them. Since they 
are so familiar with the situation, it 
sometimes does not occur to them 
that everyone else does not know all 
about the problem. Therefore, re- 
quests for information from a design 
group may strike the experimenters 
as silly (to say the least). It is not 
silly! The designer is charged with 
the responsibility of designing and 
building a plant which will work and 
which can be built for the least possi- 
ble amount of money. He wants his 
design to have as little uncertainty 
as possible, and in order to achieve 
this he must have good data, These 
good data are the responsibility of 
the development engineer; and he 
must not only take the data but he 
must present them in such a way that 
they can be used to design a larger 
unit. 

The designer will call for informa- 
tion on any situation that is not al- 
ready covered in the literature or in 
the designer’s experience. Any new 
for 


will pro- 


process—and it is usually these 
that a pilot plant is built 
duce many kinds of peculiar process 
streams that have no counterpart in 
nature or previous process industry 
history. The physic al characteristics 
of these streams cannot be calculated 
and the designer is perfectly within 


his rights to require the development 


TABLE 2—Calculating (Af) (Cx) 


cr (Af) (en) 


(AD (ea) 





te 
Ss 


| 
0.90 | 0.0450 
0.70 | 0.1190 
0.508 0.1068 
0.0640 

0.0274 

0.0086 

0.0012 

|} Oo 


oe 
a 
ad 

i 


os: 


0.337 
0.196 
0.086 
0.020 
0 


bo 


aes 
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0.0050 | Oo 
0.0492 0.0017 
0.0045 0.0059 
0.1137 0.0003 
0.0084 0.0148 
0.0729 0.0194 
0.0393 0.0187 
0.0149 0.0142 
0.0064 0.0128 
0.0022 0.0120 
0.0003 0.0074 
0.0020 
0.0005 
0.0003 


0.0001 
6.0005 
0.0005 
0.0005 
0.0007 
0.0012 
0.0015 
0.000% 
0 005 
0.0007 
0.0002 





0.1190 0.0073 


desired 
with the 
process variables, and submit it ina 
clear, concise form. 


the 
correlate it 


engineer to measure 


characteristic, 


In an interesting paper Michel, 
Beattie, concluded 
that most types of engineering equip- 
ment do not need pilot scale tests and 
that the chemical aspects of a process 
will dictate the need for a pilot plant. 
The writer agrees with this statement 


and Goodgame’ 


but adds this: “If a pilot plant is 
built, the designer will call for equip- 
ment tests; and he is perfectly correct 
in so doing.” The development engi- 
neers should anticipate this call, con- 
duct tests on any situation which is 
novel, correlate the data, and be sure 
that the correlation is in such a form 
as to be suitable for design. What this 
that process 
equipment, no matter how familiar, 
may have to have engineering tests 
performed on it and the results corre- 
lated in some fashion. 


means is any piece of 


TABLE OF NOMENCLATURE 


c concentration, wt, % 


c average concentration, wt. % 
D impeller diameter, ft. (in Rey- 
nold’s number) 
diffusivity, ft."/sec 
number ) 
fractional plate efficiency (over- 
all) based on gas film 
fraction of liquid flowing held 
in a stirred tank reactor a time 
t or longer 
q— volumetric flow rate, cu. ft./hr. 
mG/L ratio of slope of equilibrium 
line to slope of operating line 
number of gas film transfer units 
number of liquid film transfer 
units 
n number of 
n, N revolutions 
P power 


(in Schmidt 


No 
Ni 


series 
time 


tanks in 
per unit 
time 

reactor volume 
specific mass, lb. mass/cu 
lb. mass 


viscosity 
08") (ft.) (time) 


Subscripts 
plant scale 
experimental scale 
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There's many a slip from this pilot plant to a commercial unit 





arch Prol lems 


Ca 


What to Avoid in Scale-Up 


These traps in scaling up pilot plant data come 
from a survey of a large process development organization. 


D. P. Thornton, Jr. 
Universal Oil Products Company 


Des Plaines 


Illinois 


THE OLD SAYING about 


a slip ’twixt the cup and the lip” very 


“many 


succinctly describes what can happen 
to the unwary designer of commercial 
processes when scaling up pilot plant 
Falling 


many mnoc uoUus-appeal inv snares with 


data, into just one of the 


which this work is beset conceivably 


can mean the difference between a 
workable process and a miserable fail 
ure or, perhaps, a process which can 
limp along if crutches are provided. 
Usually, the potentially disastrous ef- 
fects of most of these traps can be 
minimized, if not entirely avoided, by 
the experience and caution of a well 
trained, highly skilled engineering or- 
ganization. 

Many thorny problems are created 


and the effects magnified because of 
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relative disproportionation among the 
various components which, together, 
constitute a “pilot” plant. This often 
comes about because the various items 
which may be selected in assembling 
the pilot unit are designed to provide 
the greatest practical flexibility and 
utility as a pump, a mixer, a reactor, 
a fractionator, a condenser, and so on 
In some processes this may make no 
difference in the results obtained on 
either the pilot or commercial model. 
instances, however, 


In. many other 


when components are not in prope! 
balance with one another, all process 
variables are not necessarily under the 
control they may seem to be 

A “fluid” type catalytic processing 


unit can serve to illustrate the effect 


unbalanc ed 


pilot plant components 








may have in scaling-up to commercial 
size. Assume that the regenerator se- 
lected for the pilot unit is compara- 
tively larger than the reactor. It has 
been designed for interchangeable use 
in a number of pilot units, as often is 
the case around research laboratories, 
and it was built to efficiently provide 
intimate contact between a fluidized 
catalyst and its regenerating medium, 
whatever either might be 

The first misstep for the designer 
might lie in the distribution of prod- 
The un- 


initiated might well be deceived into 


ucts in the reactor effluent 


believing that, with a given catalyst 
and variables such as charge and re- 
cycle rate, space velocity, temperature 
and pressure apparently well-con- 
trolled, product distribution will be 
the same regardless of the size of the 
unit. After proudly watching the com- 
mercial designer 


unit start-up, the 


may be dismayed no little to find a 
somewhat different product distribu- 
tion than predic ted by pilot data 
‘The designer could have been mis 
led here because the pilot plant regen- 


erator too efficient, 


used was entirely 
being comparatively larger than the 
reactor. Thus the regenerated catalyst 
quality in the pilot unit is not com- 
parable to that obtained commercially 
lo scale up the pilot regenerator by 
used for the 


the same ratio 


reactor 


would have given an obviously too- 
large commercial unit regenerator, but 
the effect excess pilot regenerator ca- 
pacity might have on the catalyst was 
entirely overlooked 

Similar effects may result from un- 
realized failure to control other proc- 
unfortunate 


pilot 


ess variables through 


combinations in sizes of unit 


components, 


Side Reactions a Trap —Side re- 
actions may occur in catalytic proc- 
esses entirely outside and independ- 
ently of the catalyst 
be initiated thermally or be the conse- 
quence of the catalytic effect of ma- 


terials of construction 


zone: they may 


A difference in 
result from the 
disparity in size between pilot and 


their magnitude may 


commercial unit 


Thermally-initiated side reactions 
like decomposition or polymerization 
may occur in heaters and transfer lines 
leading to or from the catalyst zon 
The ratio of extent of these thermal 
reactions occurring respectively in the 
pilot and the commercial unit can be 
markedly The 


depends upon the comparative vol 


different effect often 
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umes of the lines, or the volume of 
lines with respect to the catalytic zone 
volume, comparative residence times, 
surface-to-volume ratios, and so on. 
The surface exposed in a pilot plant, 
in comparison to the volume involved, 
always is tremendously greater in the 
pilot unit than it is in the commercial 
This 


troublesome 


version. can prove extremely 

Catalyzed side reactions may have 
the same effect as thermally-initiated 
ones on the principal reaction in- 
volved. If the commercial unit is not 
to be constructed of the same mate- 
rials used in the pilot investigation the 
designer should look for possible cata- 
lytic effects. Either thermally- or cata- 
lytically-initiated side reactions may 
hinder or enhance the reaction in 
scaling up; they also may prove in- 
significant. ‘Therefore the designer 
must be continuously on guard against 


them 


Size Disparities to Be Watched 
Size disparities between the pilot 
plant components and those of the 
commercial unit often 


may cause 


other unexpec ted effects. In fluidized 
beds of pilot units the maximum 
vapor velocity may be restricted to a 
few tenths of a foot per second be- 


bed. 


vapor velocity in a commercial unit 


cause of the shallow Maximum 
10-feet high bed may be of the orde 
of two or more feet per second, how- 
ever. 


This may or have a 


significant effect 


may not 
upon the reaction, 
but the point should be investigated 
before the commercial design is frozen 
for construction. 

It is impossible to have a vapor 
bubble greater than 2 inches in diam- 
the reactor 
vessel of a pilot fluidized catalyst unit. 


eter in 2-inch diameter 
This is most certainly possible, how- 
ever, in the probable commercial unit, 
where very large bubbles—several feet 
in diameter—can occur. The practical 
result of this obscure fact could affect 
the catalytic reaction in the commer- 
cial unit. It also has been known to 
produce hydraulic and dynamic phe- 
nomena requiring special mechanical 
design considerations as well as struc- 
tural revisions to operating units in 
the field. 

Size disparity may create unsus- 
pected effects as the result of mass 
velocity in all types of catalytic beds. 
Although the pilot and a commercial 
unit both might have a liquid hourly 
space velocity of three, for instance, 
the mass velocity in the commercial 
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unit can be many than 


could possibly occur in the pilot unit 


times greater 


Hence the designer should make cer- 
tain that the magnitude and direction 
of the effect is known if mass veloci- 
ties are a significant variable in the 
reaction, 

Problems which develop as a conse- 
quence of changing the so-called 


“L/D 


known to the designers of commercial 


ratio” now are rather well 
equipment, In the early days of cata- 
lytic processing, however, inexplicable 
results occasionally were obtained 
when a 2-inch diameter pilot reactor, 
say, was scaled up by a factor of 100, 
for example, and the bed length was 
jumped from the 5-inch pilot unit 
size by a factor of 20, thus changing 
“L/D.” Eventually the mysteries were 
found to be variously attributable to 
non- 


bed 
top-to- 


channeling in parts of the bed 


uniform distribution over the 


cross-section at the inlet, or 
bottom mixing, 

‘I hese dimensional problems proba- 
bly constitute the largest group of pit- 
falls besetting the path of the designe: 
They are particularly to be expected 
when scaling-up two-phase pac ked 
columns and in agitator-type mixing 
Unfortunately, there is no “do-it-your- 


self” kit of 


the expel ienc ed designer always should 


solutions available. Even 


recognize that he is on treacherous 
ground in a radical scale-up involving 
these operations 

A sure but expensive way to avoid 


scaling-up problems as a consequence 


of “wall effects” due to size dispari 


ties is to use several successively larger 
intermediate-sized pilot units until it 
is evident that no wall effects exist or, 
if they do, the direction and magni 
tude of the influence upon the desired 
reaction are known. A_ considerable 
backlog of investigations and theoriz- 
ing is available, however, from which 
probable wall effects may be 
lated 


( ak u 
skilled 


has a 


An experienced, highly 


engineering organization also 
wealth of diverse information availa- 
ble for its designers to draw on which 
permit still more reliance upon these 
calculations and minimizes the time 
which needs to be spent in pilot in 


vestigations 


Contaminants. Size discrepancy 
may also mask the presence of trace 
amounts of contaminants in the feed 
to a catalytic operation on the pilot 
When the ratio of the 


vessel transfer 


plant scale 
line 
surface, perhaps, to catalyst volume is 


area of walls or 


quite high as it usually is in the pilot 
plant, some of the trace contaminants 
may “plate out” on the walls or be 
absorbed or trapped in some manner 
before reaching the catalyst bed. Un- 
less the designer is aware of this pos- 
sibility, perplexing poisoning effects in 
the commercial unit will be entirely 
missed in the pilot examination. Ex 
tending a process to a different feed 
than was used in laboratory investiga 
tried 


previously in commercial units, may 


tions, or which has not been 


be the mechanism of introducing the 
trace contaminants 


Arsenic poisoning of a reforming 
catalyst over a period of time in com- 
effect ol 


mercial use illustrates the 


trace contaminants. ‘This was first ex 
perienced in commercial operations, 
and was missed in pilot plants because 
metal surfaces on 


the much greater 


such units effectively removed the 
arsenic and protected the catalyst, In 
commercial units, the arsenic found 
its way to the catalyst, and separate 


removal means had to be provided 


A change in feed may be made by 
the process operator without consult 
ing the designer or making an appro 
priate investigation and thus run the 
process into the contaminant problem 
This is not the designer’s fault, to be 
sure, but nevertheless he may be un- 


justly blamed and even “convicted” 
is on his toes with the an 
at the first hint of 

The 
the consequence of construction and 


While 


a sense a start-up problem 


unless he 


swe! trouble 


presence ol contaminants AS 
maintenance is an example 
this is in 
often created by carelessness and not 
the fault of the designe: 
Mill 


common problem in start-ups of cata 


sometimes 


the reverse is true scale is a 


lytic have cata 


prot esses, as it 


effects of 


which 


may 
lytic its own, the results of 


This 


later 


will be 
Slugs of 


abso p 


obs ure 
fully 


cleaning compounds 


can be 
discussed more 
water 
tion oils and lubricants, among others 
also may create unexpected difficul 
ties. If a designer has reason to sus 
that 


difficulty with his process and it is not 


pect any of these can create 


possible to design ayainst them, he 


should at least issue a suitable warn 


ing and suggest protective measure 


in the start up procedure 


Size effects likewise may mask the 


presence of trace amounts of materials 
in the product of a catalytic operation 
A chemical company found this in the 
radical certain 


scale-up of a process 
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Don'ts for Scale-Up . .. 





a contributory cause reportedly being 
the unfortunate choice of analytical 
techniques which apparently failed to 
give a true quantitative picture of a 
certain by-product. When the com- 
mercial unit went into operation, un- 
expectedly large volumes of this ma- 
terial appeared. Its presence created 
not only a serious disposal problem 
during purification steps but a signifi- 
cant Addi- 
tional purification facilities had to be 
installed in this case so that this con- 


economic complication. 


taminant could be marketed; there 
was entirely too much to consider dis- 
carding it even if anti-pollution au- 
thorities would have permitted this. 
Sampling itself may be a cause of 
trouble for the designer as well as the 
researcher because an equilibrium of 
some kind is so frequently a control- 
ling or at least a directive factor in 
the reaction around which a process 
may be built. It shows up in pilot 
plant data because the removal of a 
representative sample large enough to 
yield the required analytical informa- 
tion may constitute a significant pro- 
portion of the stream in question, 
particularly in recycle types of opera- 
tion. This can shift the equilibrium. 
The ultimate result then may be most 
serious and, too frequently, insidious. 
The possibility of securing misleading 
data should always be guarded against 
by adequate pilot plant investigation 
The 


the start-up procedures for pilot o1 


inherent differences between 
laboratory equipment and the com- 
mercial unit can create unexpected 
difficulties with Very 


often a pretreating reagent in the lab- 


contaminants 


oratory or pilot operation may be used 
in chemically pure form because it is 
handy, the amount required is rela- 
tively small or cost is of little conse- 
quence, Commercially-pure or even 
impure reagent may be necessitated in 
full-scale operations due to economic 
considerations or volume require- 
The effect sometimes can be 
and the designer should 
guard himself against falling into it 

Heat Effects-—Heat effects may 
create serious problems for the de- 
signer of a commercial-sized unit be- 
cause generally they will not show up 
significantly in the small pilot plant. 
Back in the early days of thermal 
cracking, for instance, there was no 


ments 
startling 


way to predict how long a commercial 
run could continue before coking in 
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the heater tubes forced a shutdown. 
Despite pilot plant investigations, the 
rules of thumb thus developed often 
were five in 
this and 


like problems it was once necessary to 


wrong by a factor of 


either direction. To solve 
build pilot units which were almost 
on a par in size with small commer- 


cial units 
Endothermic and exothermic reac- 

heat 

problems in the pilot plant because 


tions serious 


usually pose no 
the ratio of vessel wall surface to re- 
actor or catalyst volume permits heat 
to be readily conducted into or out of 
the vapors, or catalyst, as the case 
may be. The designer may stub his 
toe if he fails to adequately anticipate 
this in scaling up to commercial size, 
however, for here appreciable temper- 
ature lags are almost certain to de- 
velop. 

Regeneration of fluid cracking cata- 
lyst is a case in point. Control of oxy- 
gen concentration in the regeneration 
process is not critical in the pilot plant 
and quite high oxygen concentrations 
in the flue gas are permissible. While 
the total heat released per unit vol- 
ume may be identical both in pilot 
and commercial units, it is much more 
difficult to get heat out of the com- 
mercial the greater 
must travel. 
Thus, temperature may soar in the 
commercial 


unit, because of 


distances over which it 


level 
where the catalyst is damaged, or it 


regenerator to a 


is too high for the construction mate- 
rials, or conceivably catalyst could be 
sintered and the maximum safe oper- 
ating temperature exceeded for the 
vessel itself. 

The commercial fluid cracking unit 
operator must maintain careful con- 
trol of regeneration air at all times 
because of this reason. The designers 
of these units have used great skill in 
scaling up the regenerator from pilot 
plant data. Moreover, these units often 
are equipped with various devices to 
detect afterburning and facilities for 
bringing a temperature runaway under 
control, But excessive heat build-up in 
the still is a problem 
awaiting a fool-proof solution. 


regenerator 


Getting heat into a catalyst bed so 
that it is uniformly distributed can be 
just as tough a problem as getting it 
out. UOP designers had to be on 
guard against endothermic heat ef- 
fects in designing the first Platforming 
unit. Here the problem was that large 
masses of catalyst in the commercial 
unit could be rendered ineffective if 
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the temperature got too low for the 
desired reactions to proceed. An inter- 
dependent problem was to supply all 
the needed heat at an optimum tem- 
perature level. Dividing the total cata- 
lyst mass into multiple beds and pro- 
viding interbed heaters are two of the 
techniques which the UOP designers 
applied in 
problems. 


solving these associated 


Metallurgy——Differences in metal- 
lurgy between the pilot plant and a 
commercial unit can and has brought 
designers considerable difficulty. These 
differences may not only affect the 
desired reaction by upsetting or com- 
pletely changing product distribution 
but can cause unanticipated corrosion. 
Indeed, the presence of products of 
corrosion can further affect the de- 
sired reaction and require all sorts of 
investigations before the answer is 
ferreted out. 

Pilot plant equipment often is con- 
structed of more highly corrosion re- 
sistant material than would be used 
in building a commercial unit, partly 
wide 
utility. Cost frequently is not a sig- 


for convenience and often for 
nificant factor. These materials, per- 
haps aided and abetted by wall effects, 
may subtly affect product distribution 
by “promoting” or inhibiting the cata- 
lyst and thus seriously mislead the 
designer if he is not aware of this 
semingly innocuous possibility. 
Bimetallic 
pilot or a commercial unit can often 
lead the designer into trouble if ade- 
quate experimental work with suitable 
metallurgical help is neglected in the 
pilot investigation. The most frequent 
complication is the development of 
electrolytic corrosion effects, such as 
in tubular 


construction in either a 


bimetallic 
tubing may be used to resist attack by 
dissimilar corrosive environments ex- 
isting on each side of the tube wall. 
These materials also may be responsi- 


coolers where 


ble for mechanical problems when 
specified for corrosion or high tem- 
perature resistance, such as stress cor- 
rosion, embrittlement effects and the 
like, They likewise may interfere with 
the reactions via the contaminants 
route as previously discussed. 

The corrosion possibilities inherent 
in a process may be missed completely 
in pilot plant investigations because 
highly resistant materials may have 
been employed. Corrosion effects also 
can crop up due to the size disparity 
between the pilot and commercial 
units where different residence times, 
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fluid 


sult in variable corrosion. 


velocities and entrainment re- 


The effect of corrosion products on 


the course of a reaction thus may 


sneak up on both cub and experienced 


designer. These can be doubly mis- 


leading, perhaps because the pilot unit 


may have been built from such corro- 
sion resistant materials that there were 
no corrosion products present. Corro- 
sion products different 
found in the 


from those 
unit 


have been formed in pilot investiga- 


commercial may 
tions to lead the designer astray. 

Mill scale is a frequent offender in 
commercial units where corrosion re- 
sistant been 
used in piloting the reaction. The re- 
verse 


construction may have 


grief in 
that proportionately more mill scale 


has also caused much 
or rust was present in components of 
the pilot unit and thus affected the 
reaction more than is experienced in 
the commercial construction. 

Iron oxide may be reduced to finely- 
divided elemental iron in certain types 
of catalytic processes. It also may be 
at first reduced and subsequently con- 
verted to some compound. In any case 
it may have potent catalytic powers 
for the feed involved which may be 
totally at variance with those of the 
catalyst under study. Lron compounds 
are well-known “poisons” for certain 
types of catalytic catalysts. 
Care is taken to keep mill scale from 
collecting in reactor sections of Plat- 


forming 


cracking 


units to prevent undesired 
reactions from occurring before the 


charge contacts the platinum catalyst 


Recycle--Many designers have 
erred because they used data from a 
pilot plant which lacked all the com- 
ponents of a commercial unit. The 
recycle function, so often the makings 
of a competitive commercial process, 
sometimes is not adequately investi- 
gated in the pilot plant. Researchers 
often will attempt to argue that the 
result with recycling will be so obvious 
that confirmatory experimentation is 
unwarranted. The designer should let 
his judgment rule him in accepting 
this contention, 

Research personnel prefer to omit 
recycling in pilot plant investigations 
with good reasons, for it always com- 
plicates the experiment even if it is so 
strongly desirable in the commercial 
unit. Trace contaminants, already dis- 
cussed, may be introduced in recycling. 
It may trace contaminants to 
build up enough to affect the reaction 
significantly. 


cause 
Sampling becomes a 
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problem with recycling. The with- 
drawal of even tiny amounts of inter- 
nal streams can be most upsetting to 
reaction equilibria in a manner which 
investigator 


alike 


when the error may become expensive 


and commercial designer 


may not recognize until later, 


to rectily 

with it 
feed 
ratios in the pilot plant which tend to 
This 


ratio usually is greater in the pilot 


Recycling usually brings 


problems of inventory-to-fresh 


wash out in the commercial unit 


plant than it will be in the commer 
Pilot 
may come to grief because inadequate 
allotted for the 
become lined out 


cial 


operation research then 


time 1s inventory to 


Entrainment— Measurement of 
entrainment effects always is more dif- 
ficult in the pilot plant than in the 
commercial unit because of the rela- 
tively small quantities involved in the 


former 


When entrainment is an im- 


portant factor in a 


reaction, it 18 
strongly advisable to reproduce com 
onditions as nearly as 


mercial unit « 


possible in the pilot unit 

Vacuum flashing of petroleum cuts 
illustrates the matter of measuring en 
trainment. The question which must 
whether or not 


be answered here is 


small amounts of certain materials are 
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present in the overhead because of 


their volatility, or because they hap 
much 
latter 


then the de 


pened to be entrained in a 


larger volume of vapor If the 


is the case, as it often 1s 
vree of entrainment to be ¢ x per ted im 


the commercial unit must be deter 


mined 
This 


degree ol 


matter may be made of any 


complexity, For instance 
differences in vapor velocities in com 
mercial and pilot units as a conse- 
quence of size disparities can affect 
the degree of entrainment 
etlect 


amount of entrainable 


Sampling, 


too, may have an 


upon the 
material avail- 
able in the pilot unit whereas it may 


be ignored in) commercial 


prac tice 
The accuracy of the answers obtained, 


and the foresight used by both re 


searcher and designer, can have a 
very large bearing upon the design of 
the commercial unit and whether or 
not the process will meet performance 


vuaranteces 


The formidable 


can happen in scaling up pilot plant 


list of things which 
data to lead the designer astray should 


not make the reader wonder how any 


commercial unit 


was ever successfully 


Mistakes 
result d in the 


of some of the 


designed 


were made and 


generally recognition 
designers 


T hey 


what can 


traps for 
whi hy have been dese ribed here 


also are a clear warning of 


happen to the uninitiated 


The successtul desiener ol process 


ing units is because he has 


successful 
acquired a large backlog of experience 
and the 


to the 


knowledge of 
best ad\y 


how to use it 
client 


permits shortcuts in re 


antage of his 
This, in turn 
search and pil rt plant operation which 
reduce development time and expense 
between the birth of an idea and the 
construction of the first commercial 
unit embodying it 


Oil 


a vood example otf the 
shortcuts which over 


{ niversal Product’ current 


practice is 
1) years of ex 
Very small 
Most of 
200 cc of total 
while the largest 
about one barrel of 


perience permits pilot 


plants are used now them 
feed 
runs on 


fresh feed daily 
Scale-ups from such small units are 


charge about 


an hour 


feasible only because of countless cor 


relations and knowhow which have 


heen developed over the years 

The author is indebted to the re 
search and development personnel of 
UOP for much of the information on 
which this article is based ++ 
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Failure to deliver required capacity may be caused by 


® Lack of prime 

® Insufficient speed 

® ‘Total dynamic head beyond 
pump rating 

® Suction lift too high 

® Air leaks in suction or stuff- 
ing boxe 5s 


® Foot 
small 


valve clogged or too 


® Suction pipe not immersed 
deeply enough 
® Liquid piston packing worn 


® Liquid valves worn 





2. Pump fails to deliver 
required pressure 


—look for... 


© Low steam pressure 

® High exhaust pressure 

® Worn piston rings in steam 
end 

® Binding piston rings in liq- 
uid end 

® Pump too small 


Steam Pump Trouble Shooting 


If your pump is the correct size and has been properly installed, it will give 
you years of good service. But if you do run into trouble, here’s what to look for. 


3. Pump loses capacity 


after starting—look for... 


® Leaky suction line 
® Suction lift too great 


® Entrained vapors in liquid 





4. Vibrating pump may be 
dueto... 


® Misalignment 


@®Foundation not rigid 
enough 

@ Liquid piston pac ked too 
tightly 

® Piping not 
ported 


properly sup- 





5. Pump has a tendency to 
short stroke—can be 


caused by... 


Liquid piston packing too 
tight 
Excessive steam cushioning 


Steam valves out of adjust- 
ment 





6. Pump erratic in opera- 


tion—check to see if . . . 


These pictures 


were taken from a Worthington Corporation full-color strip film No. G 


Any vapor trapped in li- 
quid end 
Inadequate net 
suction head 


positive 


Pump is operating beyond 
its rating 

Drain valves connected to- 
gether 


The film 


22) 


can be obtained by writing to Advertising & Sales Promotion Department, Worthington Corporation, 


Harrison, N. 
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FIGURE 15—A _ typical nonideal derivative 
controller may be represented by a network 
of resistors and a condenser 


Preamplifier Amplifier 


FIGURE 16—This diagram represents a typical 
nonideal integral controller 


erivative yntr Network 














Automation Today 





This article is the third of 
a series which is designed to There are several types of controlling mechan- 
acquaint the reader with some 
of the basic concepts of auto- isms. In this part, the author describes these types and 
matic control and their applica- 


tion to the operations of the pe- shows how they affect an example process. 
troleum and chemical industries. 











Theodore J. Williams in such a way that it computes the proper correcting 
USAF Institute of Technology action to be applied to the controlled process so as to 
Wright-Patterson AFB, Ohic nullify the effect of the disturbance which caused the 
original error, It might be said that the purpose of a con 
W E HAVE PREVIOUSLY des ribed the various ele- troller is to apply a restoring disturbance to the proces 
ments which make up the control loop and have shown operation in such a manner as to correct the original di 
how to determine the dynamic characteristics of the vari turbance which threw the process off specification. Hov 
ous refinery processes whi h are being controlled We will is this ace omplished ; 
now consider just how the correction computer part of There are three different methods which 


are COMMIMTMOTINY 


the automatic controller performs its task and how th used in making error corrections. These are labeled a 
various elements of the control loop fit together, mathe proportional, derivative, and integral control if one use: 
matically as well as physically. the nomenclature of electrical engineering In the no 


menclature usually employed in the field of mechanical 


CALCULATION OF CORRECTIONS engineering ’* the VY are re spe tive ly prof pyrite 


As we have previously mentioned, it is the duty of the rate, and automatic-reset contro] 
automatic controller in a control loop to receive the error These control methods may be used 


determined by the error detector. Then it treats this error bination in applying automatic contro 
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Automation Today ... 





Make Up 
(Component 2) 


=f 





Controller 


(Error Detector + 
Correction Computer) 





pe 












Input 
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FIGURE 17 


pending upon the complexity of the process and the de- 
gree of control desired, 


Proportional control can be readily summarized as 
follows: the correction applied is equal to some constant 
times the original error, For example, in distillation the 
variable which is monitored might be either the distillate 
composition or a plate temperature, and the flow rate 
which is altered to apply a correction to the column op- 
erating conditions might be the distillate take-off rate. 
Therefore with proportional control the required change 
in distillate take-off rate would be some constant times 
the error in the distillate composition or some other con- 
stant times the error in plate temperature. In symbols 


AD K E Xp (25 
where 
E(x: X1 Xt 
or 
.D KE (1 (26) 
where 
I I Py I 


Here xp is the desired distillate composition and xp is 
Ta is the desired 
is the actual temperature on 


the actual value measured. Likewise, 
plate temperature and T 
the plate, 

For any particular column or other piece of apparatus 
being controlled there is one value or small range of 


values of the proportional contant K..or K which gives 
an optimum correction. Too small a value of K results 
in an excessive continuous or steady-state error, while too 
large a value results in instability or repeated overcorrec- 
tion of the controlled variable. Since an error of some 
magnitude must always be present for a /A\D to exist, 
proportional control can never completely correct an un- 
balance in the output of the column. This necessary 
remaining error is called the steady-state error of the 
system 


The term proportional band is sometimes used in con- 
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It is assumed that this system will add a component 2 to an input mixture of component 1 and component 2 in order to enrich 
the output. 












Ned 
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nection with the proportional constant, This is defined 
as the percentage of the maximum allowable variation in 
the output function which is necessary to cause a com- 
plete movement of the basic control element of the proc- 
ess such as the distillate take-off valve of our example. 
Thus a proportional band of 100 percent would be 
roughly equivalent to a proportional constant of one while 
a proportional band of 10 percent would be equivalent to 
a proportional constant of 10 and so forth.*® 


Derivative control, preact, or rate control involves a 
correction which is equal to some constant times the de- 
rivative of the error in the output variable being meas- 
ured, For our chosen distillation example this may be 
symbolized as 

‘ d E (xp 
.D K’ (27) 
dt , 
In the operational calculus notation introduced in the 
previous article 
\D = K’ pE (xp) (28) 

Derivative control is sometimes very helpful since it 
can detect a change in the value of the output function 
and apply a large correction while the error is forming 
rather than waiting until the error itself has become large 
as would be the case with proportional control. 

Dervative control is never used alone but only in com- 
bination with other methods.'* This is due to two rea- 
sons:* First, because of its mathematical nature it can 
only correct a changing error, a large but steady error 
would therefore generate no correction since its derivative 
would be zero. Second, it is very difficult to accurately 
evaluate the derivative of a physical process, particularly 
if the control device is electrical, because of the effects of 
noise. 

Noise is the accumulated effect of variations in the 
measured output variable due to such things as inhomoge- 
neities in external conditions of temperature and pressure, 
and small variations in the operation of the instrument 
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itself. Most of these variations are of short duration and 
thus have large and rapidly varying derivatives. 


Integral control gives a correction equal to some 
constant times the time integral of the error. Thus 


D=K’* Eb E (xp) dt (29) 


In the calculus, integration bears essentially the same rela- 
tion to differentiation as multiplication does to division 
in algebra, That is, they are opposite functions. This 
point is recognized in the operational calculus by the 
following definitions: *® 


d 
p= a (30) 


1 . 

_ (31) 
p J dt 
Thus in operational calculus notation, Equation 29 would 
appear as follows: 

p 


AD= E (xp (32) 

This is a very common type of control due to its prop- 
erty of being able to eliminate all error since the correc- 
tion will be integrated to a larger and larger value as long 
as any error is present. Thus there is no steady-state error 
as in proportional control. However, should the output 
variable then change in magnitude so that the error de- 
velops a change in sign, the accumulated correction must 
be integrated out before the proper correction can be 
applied. Thus integral control alone is quite sluggish in 
operation and can easily lead to overcorrections and thus 
an oscillatory response in the process being controlled 

The term reset-rate is sometimes used for an integral 
constant, K”.’* Reset-rate is defined as the number of 
times per minute full travel of the controlled element, 
such as the distillate takeoff valve in our example, can be 
caused by the maximum allowable error of the output 
As mentioned previously, this terminology is common in 
mechanical engineering circles, Since time in electrical 
terms is based upon the second, a reset-rate of one cor- 
responds to an integral constant of 1/60 or 0.0167 

Theoretically derivative and integral control used to- 
gether should make a very good combination since the 
anticipatory nature of the derivative contro] would help 
in eliminating the accumulated correction of the integral 
control following a variation in the error. However in 
practice this is not always possible due to the difficulties 
already mentioned in applying derivative control 

The complete correction can be expressed mathemati- 
cally for the general case by adding the contributions of 
each of the possible types of control. Thus for an error 
derived from distillate composition, 

K” 


K’p E (xp) 4 E (33) 
p 


L D KE (Xp 


In practice no instruments are available which can 
give a completely exact derivative or integral of the proc- 
ess output error. The use of the terms K’p for derivative 
control and K”/p for integral control refer only to the 
ideal cases. Therefore we must develop an equation for 
expressing the actual function developed by the controller 
as an approximation to the true derivative or true integral 

An equation frequently used for an actual derivative 
controller is 
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34) 


again using our distillation example. For small values of 
= and 7 this expression resolves itself into a combination 
of proportional plus pure derivative control 

An actual integral controller can be readily expressed 
by the equation™* 


T 


p-+ 1 
rTBp+l 


AD = k’” Xy (35) 
Now for large values of 8, Equation 35 becomes equiva- 
lent to a combination of proportional plus pure integral 
control. 

As we must be able to vary the values of T, ©, and B to 
accomplish the results to be discussed in the next section 
of this paper let us consider how these values may be 
derived. Although an electrical network will be used 
similar relations may be derived from consideration of 
equivalent pneumatic systems 

A typical nonideal derivative controller is pictured in 
Figure 15. The correction is calculated by the network 
with the equation constants being determined by the fol 
lowing relations: ** 

(36) 


(37) 


The amplifiers increase the signal from the error detector 
and counteract the attenuation or reduction caused by 
the network, They thus provide the value of the gain, k’ 
If R, is made a potentiometer or other variable resistance, 
we have a method for varying the values of 7 and inci- 
dentally of © as needed 

A commonly used nonideal integral controller is pic- 
tured as Figure 16. The constants of Equation 35 are 
derived by the following relations using the components 
of this network 

R, ¢ 
ri ( (R Rk.) 19) 

Again the amplifiers supply the gain, k”. Variable values 
of T and f# can be obtained again by making R, a variable 
resistance, In these calculations R represents the resistance 
in megohms and C represents the capacitance in micro 
farade 


CONTROLLER EFFECTS UPON A PROCESS 

We will now investigate the effect of various controller 
actions upon process dynamics and show how the con 
troller accomplishes its purpose. For purposes of illustra 
tion let us assume we have the system given in Figure 17, 
which is to be used to enrich a lean mixture of compo 
nents | and 2 to a uniform level for later use in another 
process. ‘This is, of course, a more complex system than 
would normally be used for such a purpose but is neces 
sary to discuss our point adequately, Further let us assume 
that for some reason it is impractical to sample anywhere 
except at the output of the system. We are now faced 
with a system with four large time constants represented 
by the capacities of the four mixing kettles in series. As 
we discussed in a previous article, the differential equa 
tion describing this situation when expressed in operator 
notation is 


] 


(40) 
Trp+1) (mp-+1) (p+ 1) 


As before where C is the capacity of the vessel 
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FIGURE 18—A derivative controller has the same effect as reducing 
the capacity of one of the mixers 


in question and F is the input flow rate to the vessel 


r therefore has the units of time. Since we are going to 
correct the value of x; by a variation of the component 2 
flow rate we need a relation between the change in input 
composition, /\x 

F,. If Ax; 
to hold, ‘Thus 


and the change in makeup flow rate 


1S small a linear re lation can be considered 


MAF; or ~4 M (41) 


where M is a constant \F. must itself remain small to 
avoid a significant change in the main flow rate of the 
value of the time 


process I and thus a change in the 


constant, 7 


When derivative control is used, the relation between 
K. (x) and F that is generated by the controller can be 
expressed aS 


- (Tep 


(42) 
Here E (x) is again the error sensed in the output by the 
error detecting apparatus of the controller, We must now 
develop the relation between /\x, and E (x) to describe 
completely the recovery of the system from this detected 
error, This can be done by multiplying together the vari- 
ous elements of the system we have already developed.’* 
I hus 

\ x 


AF, 


equations 


Ll) (m p+ 1) 1) (un p+) 


(43) 


Again our ability to do this depends upon the system 
being linear or a very close approximation thereto 
Now if we have made the proper choice of our deriva- 
tive controller elements so that 7, T,, then Equation 43 
reduces to 
M k’ 
(tT &p 1) (1 p-+1)(mp-+1) (mp 1) (44) 
Since 


time constant 7, 


is a number much less than 1.0, the composite 
represents a kettle of very much less 


capacity than formerly and thus the result of the con- 


14-1 


FIGURE 19—-An integral controller has the same effect as increasing 
the capacity of one of the mixers 


troller action is to greatly speed up the response of the 
system. Figure 18 illustrates this effect 

The result of the choice of the prope! combination of 
proportional plus ideal derivative control would be to 
completely eliminate the effect of one of the Capac ities 


of the system 


if integral control wer 


describing the ability of a system to recover from an erro 


applied the 


equation for 


s given as follows 


l)(mp-+1) (mp 1) (™p-+1) 


if the proper choice of 7, is again made 

Since B is a number much larger than 1.0 in contrast 
to “, the result of this operation is the replacement of 
one of the capacities of the apparatus with another which 
is much larger. This means that the response of the sys- 
tem will now be much more sluggish, there will be an 
effective integration action since the correction will be 
applied for a longer time, and likewise the chances of 
evershoot and a resulting oscillation will be increased 
Figure 19 describes this effect 

An ideal or near ideal system will show these same 
effects but to a lesser degree. A combination of ideal 


integral and proportional control 


(46) 


would result in effective elimination of one capacity ele- 


ment, but the addition of the integrating element 
T 


Thus the system would still be much slower than the ideal 
derivative system. Its comparison with the original system 


would depend upon the value of 7 


This type of an analysis succeeds in pointing up the 
undesirable aspects of integral control without adequately 
describing its desirable features. It is often entirely satis- 
factory, however, to accept a slowing up of the system in 
order to secure the elimination of all steady state error 
In fact, 


this elimination of error is many times absolutely necessary 


by the integrating effect of this type of control 


# # 
End of Part 3. Part 4 will appear in an early issue 
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Midget Plants—and How They Grew 


1. Claytonville Plant .. . Portability Was Not the Goal. 


W. W. Pyeatt 
Claytonville Gasoline Company 
Sweetwater, Texas 

THE CLAYTONVILLE gasoline 
plant is actually one of three “midget 
design 
capacity from 2 to 5 MMsefd capac- 
ity, designed and constructed by the 
author and associates, These plants 


gasoline plants” ranging in 


are of the compression-refrigeration 
type designed to produce gasoline, 
LPG propane. The 
Coker plant in Coleman 
County, having 2 MMscfd capacity 
and the Claytonville plant in Fisher 
County with 3.7 MMscfd compressor 
capacity and 5 MMscfd process ca- 


mixture and 


Gasoline 


pacity are owned and operated by 
the group, The third plant was con- 
structed on an engineering contract 


for another operator in Coleman 
County who had previously installed 
gas compressors. 

These plants were not constructed 
with portability as a goal. They are 
normal 
controls for the attended operation 


automatic to the extent of 


planned. 
The flow diagram of all three are 
and similar to 


essentially the same 


those widely recorded in literature 


The gas gathered at 10 pounds per 
field 


scrubbed 


square inch gage or less from 


separators and treaters is 
and compressed to 500 psig. The gas 
stream is cooled with air and/or 
water then protected with injection 
of diethylene glycol for refrigeration 
to approximately zero degrees F. The 
residue are 


The 


residue is used to precool the incom- 


condensate, glycol and 
separated at this temperature 


ing stream before passing to sales 
The glycol is discharged to a recon- 
centrator. The hydrocarbon conden- 
sate is processed in two bubble tray 
columns. The ethane 
are removed in the first column, part 


methane and 


of these vapors being used for fuel 
The 


Sta- 


with the balance to residue sales 
second column, referred to as a 


bilizer, is used to produce three 


streams; gasoline from the bottom, 


LPG 


trays above the feed point, and pro- 


from a side drawoff several 
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pane withdrawn overhead 


The 
of the condensate is 
flux, the 


Vapor 1S 


propane is condensed and part 
returned as re 
balance going to storage 
The lower part of the column is re- 
fluxed by LPG from the drawoff tray 
through a bypass and the excess is 
removed through use of a level con 
trol on the drawoff tray. The prod 
ucts are cooled and sent to storage 


the three plants are primarily due to 


differences in equipment in 


economical sizing of individual units 


Scarcity of water was a fundamental 
consideration in design of these plants 
SO alr Or evaporative condensors were 
used to minimize water consumption 
where feasible 

The Coker plant employs two gas 
engine driven two stage gas compres 
sors, purchased assembled with gas 


belt 


etc. Refrigeration is supplied by a 


intercoolers. scrubbers, drive 


10 x 10 ammonia compressor system 
driven by a gas engine. Evaporative 


condensors are used for ammonia 


condensing, gas aftercooling and 


product cooling. A direct fired glycol 
is used for concentrating the 


bath heat 


reboile I 


glycol while salt indirect 


Decision to build is 
based on these 
el aiela ys 


2. Composition of gas 
and recove 


) 4. Plant costs 
5. Operating costs 


f 


ne 


ers are used with gravity flow through 
coils for heating column bottoms 
The horsepower requirements at 
Claytonville plant for compression of 
such that 


gas and relrigeration were 


two 550 horsepower integral com 
with » gas 


both 


The gas is compressed through 


pressors cylinders each 


could handle duties satisfac 


torily 


three stages while the 


propane rt 


frigerant passes through two stages 


Lhe COMMPTressors were not pre asscin 
bled or pac kaged though each com 
pressor is individually piped with its 
own aerial cooler and scrubbers. ‘The 
acrial cooler driven off the 


compressors and provide three stages 


fans are 


of gas altercooling as well as jacket 
lube oil Each 
represents total 
load 


mum flexibility 


cooling 
half the 


resulting in 


wate! and 


compre sso! 


COMLPressor maxi 


A gas engine driven 


single stave compressor is used to 


compress residue to BOO pounds pel 
In h sales 


square pressures 


A natural draft cooling towe1 pro 


\ ide s cooling 


water at Claytonville 


plant for refrigerant condensing 
some gas after cooling and final prod 
uct cooling. A separate acrial fintube 


cooler is 


used to condense 


propane 
vapor off the stabilizer 


The 


transter oil 


heat medium heat 


used 1s 
a dj 
rect fired tubular heater and then to 


reboilers at the 


circulated through 


base of each column 


and to the glycol reboiles 

This brief description of the equip 
ment used at the Coker and Clayton 
ville plants is 


that 


presented to illustrate 


even in “mideet 


plants” a 
thorough appraisal of the economics 
of each part of the plant may justify 


considerable difference in choice of 


equipment Ammonia — refrigeration 


has proved very satisfactory at the 
Coker plant in original cost and lo 


maintenance cost whereas propane 


reirigeration using integral compre 
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both and 


compre ssion at Claytonville was most 


sors for gas refrigeration 


economical, The belt driven gas com 


pressor have viven only a normal 


amount of trouble commensurate 


with the investment and certainly 
have their place in the field of “mid- 
vet plants.” 


‘The 


devoted to the 


this will be 
Claytonville plant 
The plant products are 26 RVP gaso- 


line 


balance of paper 


butane-propane mixture of 


vapo! suit the needs of 


local 


pane 


pressure to 


dealers, and commercial pro- 
For plant performance infor 
mation, the streams have been varied 
from 14 to 26 RVP gasoline and 
butane propane mixtures from 60 to 
120 RVP 

Product specification control has 
been little problem. ‘The gas stream 
is sweet and the products require no 
Plant tests 


treating or sweetening 


consist of running vapor pressures on 
each product and an LPG weather 
ing test every four hours, The mer- 
freeze 
The 
test on propane is run periodically 


A weekly test of the 


number 


ecury test 18 


cobalt 


run on propane 


daily bromide moisture 


neutralization 
and viscosity of lube oil and 
oxygen content of engine stack gases 


is recommended laboratory — proce 


dure for proper maintenance of good 
compressor operations 

The Claytonville plant operation 
is automatic to the extent that for all 


pressures, temperatures and 


liquid 


Any- 


thing which would tend to keep the 


levels, controls are provided 
plant running full time is provided 
to the best of the ability of the de- 
signers, Normal safety and shut down 
devices are provided. There is no 
elaborate shut down or alarm system 
integrated in the plant control 
Specifically the Claytonville plant 
is equipped with automatic devices 
for the following operations: 
1. Liquid level control on inlet and 


interstage scrubbers 


9 


lator. 


2. Compressor suction pressure regu- 


) Speed governor on compressors. 


j Liquid level controls on all separa- 


tion equipment 


5. Pressure contro] on gas stream, de- 


ethanizer and 
system. 


6. Temperature 


stabilizer 


control 


fuel 


and 


on transfer 


oil and glycol reboiler with record- 


ing temperature controllers on the 


deethanizer 


and _ stabilize: 


bottom 


product and the LPG drawoff tray. 


The plant is equipped with the fol- 


lowing safety 


1. High-level 


mercoid 


and shutdown devices: 


shutdown on 


inlet scrubber and interstage scrub- 


bers 
9 


2. Over speed, high jacket water tem- 


perature and low oil pressure shut- 


down on engines 


>. Relief off the 
ahead of 


4. Low suction 


residue 
booster 


and high 


gas line 


compressor. 


discharge 


pressure shut down of booster com- 


pressor, 


) Normal 


relief 


for pressure 


vessels and lines in the plant 


. Safety shutdown on the heater ac- 
tuated by failure of circulation of 
maintain 
differential 


oil to proper pressure 


across the heater flow 
coil 

The one manually controlled proc- 
that of reflux 


rate to the lower part of the stabilizer 


ess step is adjusting 
Adjustment of this rate is infrequent. 

Automatic alarms to a remote area 
or integrated shutdown devices were 
not considered economically justified 
in this plant. Product sales by truck 
require almost constant attendance 
at the plant although the actual load- 
ing time is not great. By having one 
operator per shift it is possible to 
handle the marketing and plant oper- 
ations as well as normal maintenance. 
The operator is usually able to cor- 
the difficulties that lead 


to a plant shutdown if unattended 


rect would 
and thus avoid costly downtime. 

Portability of the plant was given 
little Claytonville, 
partly due to the life expectancy of 


consideration at 


the field and due to the analysis of 
costs of the plant subject to port- 
ability. The compressor piping as well 
as that in the 
that it 
other plant about as easy 


process area is such 


could be reassembled in an- 
as that of 
the package plants. The installation 
costs of this plant including all the 
labor, supervision, foundations, truck- 
ing and erection of the compressors 
and process equipment represented 
less than 8 percent of the total plant 
cost 

Of this cost, a portion of the labor, 
essentially all the 


supervision and 





Table 1 


Design Economics Based on Percent Potential and Revenue 


Cost Items 


Gathering System 
Compressor Station 
Process Equipment 
Marketing & Storage 
Land & Improvements 
Total 
Percent of Cost Saved 
Percent Revenue 
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Case 1 
Recover gasoline, 
residue gas 


15.8% 
40.7% 
20.6% 

3.1% 

1.4% 
81.6% 
18.4% 
51.9% 


Case 2 


Recover gasoline, 
residue gas, butane 


15.8% 
42.4% 
29.2% 
4.2% 
1.4% 
93.0% 
7.0% 
74.9% 


PE 


Case 3 


Recover gasoline, 
residue gas, butane, 
propane 


15.8% 
42.4% 
29.9% 
10.5% 
1.4% 
100.0% 
0.0% 
100.0% 
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and _ erection 


cost would be lost in any 


foundation, trucking 
movement 
of the equipment, Almost all the 
compressor piping and a part of the 
process piping was prefabricated in 
the field while 


necessary Wo! k preparatory to receiv- 


foundations and othe: 


ing equipment was done. 
Approximately 60 days elapsed be- 
tween the starting of foundations and 
plant operation. These results sub- 
stantiated the that it 


would not have been economical to 


conclusion 


have invested in extensive prefabri- 
cation from standpoint of cost, port- 
ability or construction time. 

the success 
though 
much the same as in larger plants, 


The factors governing 
of “midget gasoline plants,” 


must be given even closer scrutiny in 
many instances to allow one to walk 
the “economic tightrope.” These fac- 
tors in the order of importance are: 
1.A thorough evaluation of gas re- 
serves available to the plant and 
just as thorough study of the rate 
at which the reserves will be made 
available. 

Composition of gas and expected 
recovery must include evaluation 
of these factors over the life of the 
reserve: as well as seasonal effects 
which can also be important 


3. Marketing 


plex and as demanding as 


evaluation is as com- 
othe 
thought 


that recovery of product is enough. 


factors and precludes the 


This requires study ol general mar- 


ket trends, local trucking market 


rail facilities, crude oil or product 
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pipe line market, geologic 


bility of 


possi 
underground storage and 


certainly road conditions to the 
plant site. Gasoline plant possibili 
ties are nearly always found in 
areas of existing plants where the 
new venture will sharpen the com 
battle yet lend to 


efforts 


etitive could 
| 

under 
feasible. In 


the sale ol pro 


cooperative toward 


ground storage whe re 


the Southern states 


pane in the summer necessitates 
tank car or product line movement 
north while in the north, butane 
sale is equally troublesome in the 
winter 

The study of plant cost involves 
the study of each part with all the 
logical alternatives examined in 


ordet Lhe 


sider the 


plant cost must con- 


various marketing possi 


bilities. An example of the consid- 
eration to be given a plant design 
may be gleaned from ‘Table 1 based 
on the Claytonville plant 


Items of cost are 


tabulated per 


centage wise against the choice of a 


gasoline and 


only, (2 


plant to recovel ] 


salable residue vas Vaso- 


line, residue and butane and (3 


Was 


oline, residue gas, butane and pro 


pan The percent of potential gross 
revenue is shown also, Case 3 repre 
sents LOO percent cost and revenu 


This 


butane 


illustrates in a stream rich in 
need to re 


produ ts. At 


and propane the 


cover and market these 


Claytonville plant a very low tem 


erature relrigeration type lant to 
| | | 


recover maximum propane was indi 


cate d 
) Operating naturally follow 


costs 
the determinations of design, re 


covery and marketing 
Thorough evaluation of these fac 
tors should finalize the desien includ 


ing the degree of automation and 
portability desired and allow reason 


able 


ce ol i 


prediction ol the financial uc 


midget gasoline plant . 


2. Ropes Plant .. . Low Volume, Rich Gas With a Long Life. 


F. H. Lacy, Jr., and G. B. Evans 
Honolulu Oil Corporation 


San Francisc< 


PRODUCTION in the Ropes field 
is owned by Honolulu Oil Corpora- 
Signal Oil 
pany. These two companies decided 


tion and and Gas Com- 
it was feasible to design and construct 
a plant 


conserve and process Ropes gas. The 


which economically would 


volume of gas available for processing 
was slightly less than 2000 Mcf per 
day. This small quantity of gas, even 
though relatively rich, made it imper- 
REFINER 
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ative that both capital and operating 
costs be kept to an absolute minimum 
The expected long field life, however, 
of something greater than 20 vears, 
required that only the best of materi- 
als and equipment be used. In addi- 


tion, to meet pipe line residue gas 


specifications, it was necessary that the 
residue gas be substantially dehydrated 
that at least 65 


and percent of the 


yropane in the wet gas be recovered 
, 


together with practically all of the 


heavier hydrocarbons. Because there 
was no rail facility in the immediate 
area and because there was no pip 
line outlet for any of the plant prod 
that the plant 


recover, 


ucts, it was necessary 


be designed to fractionate 


which could 
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FIGURE 1—Ropes plant: On-stream performance is 98.76 percent 


be utilized in the truck transport 
market 
To keep expenses, both operating 
and maintenance, to a minimum, and 
to keep ( apital costs as low as possible, 
processing techniques were required 
which would 
1, Eliminate the use of electricity for 
everything except noncritical, inter- 


mittent, uses suc h as plant lighting, 


product loading, and starting ai 
compressor 
Eliminate boilers or vaporizers, 
steam or otherwise, operating at a 
pressure greater than 15 psig. 
Reduce the necessity of water treat- 
ing to a minimum. 

Utilize the expansion of fuel gas to 
drive all pumps not driven directly 


from the compressor engine. 


9. Provide for high liquid product re- 

covery at all loads and fractionate 
the product so recovered into 95 
percent purity propane, 80 to 125 
LPG-mix, 


and 12 to 26 pound Reid vapor 


pound vapor pressure 
pressure gasoline. 

. Provide for delivery of dehydrated 
residue gas at 500 pounds. 

. Provide substantially automatic op- 
eration, with personnel required 
only for the essential duties of plant 
maintenance, plant office, product 
testing and product loading. 

. Provide for stable, reliable, and in- 
herently safe operation, with a high 
service tactor plant. 

For the requirements of this partic- 
field, dictated the 


choice of a refrigeration-condensation 


ular economics 


type plant. With three stages of gas 
compression (from atmospheric pres- 
one stage ol 


sure to 500 psig) and 


refrigerant compression, four com- 


pressor cylinders were required on 
each compressor unit if the gas and 


bal- 
With a total requirement of 


refrigeration loads were to be 
anced 
about 660 horsepower, the use of more 
than one compressor would have re- 
quired tandem cylinders on each unit 
to handle both gas and refrigeration 
loads. ‘Therefore, only one gas engine 
driven with three 


compresso1 unit 


stages of compression, plus a refrig- 
The 


jacket water pump for this unit and 


eration cylinder, was installed 





ehydrated 





FIGURE 2—Flow scheme for Ropes plant: A refrigeration condensation 
type with high liquid recovery at all loads 
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the plant cooling water pump are 
both V-belt driven from the compres- 
sor engine. Through a torque tube 
arrangement, which is visible in one 
of the pictures, the cooling tower fan 
is also driven from this engine. 

The master meter on the plant inlet 
stream, for economy, utilizes a pitot- 
venturi element for measuring flow. 
Between the inlet scrubber and the 
first stage suction header, a butterfly 
valve actuated by two pilots controls 
pressure as follows: One pilot acts to 
prevent a vacuum on the gathering 
system, and the other pilot serves to 
keep the compressor suc tion pressure 
from rising to a value which could 
seriously overload the compressor en- 
First, third 
discharge gases and jacket water are 


gine. second and stage 


air cooled in the air section of the 
cooling tower, This section, utilizing 
air which has previously 
through the 


passed 


water cooling section, 
g 100 
105 F. This 


draft fan 


is designed to cool the gases to 
F. when ambient air is 
tower has one induced 
which, as mentioned, is driven from 
the compressor engine, The fan has 
controllable variable pitch blades, 
with the pitch adjusted by a tempera- 
controller third 


from the air 


ture located on the 


stage discharge gas 
cooler, The pitch of the fan can actu- 
ally go about 10 degrees negative, if 
need be. 


Jacket water, as shown on the flow 


diagram, is temperature controlled, 
using a bypass arrangement, and is 
used to cool compressor engine lube 
oil, Water from the water cooling sec- 
tion of the tower is circulated through 
shell and tube units for the remainder 
of the plant cooling duties. With this 
arrangement, only low temperature 
streams are cooled with water and as 
a consequence, scaling of equipment is 
negligible. 

Because the inlet scrubber is at sub- 
stantially atmospheric pressure, any in- 
let scrubber condensate is lift-trapped 
to drip storage. First stage condensate 
also moves by lift trap to the second 
stage scrubber, Second stage conden- 
sate from the second stage scrubber 
is pumped to the water-gasoline sepa- 
rator, where it is commingled with 
the third stage compressor discharge 
stream which has been air cooled. At 
this point, all water which has been 
condensed is drained 

After 


In yee ted 


removal of water. glycol is 


into the stream to prevent 


hydrate formation. Then, after water 
cooling and after heat exchange with 
the cold gas from the 
tank, 
the chiller, where it is chilled to about 


SSF chiller, the 


then passes to the raw product surge 


raw product 


surge this stream passes into 


From the stream 


tank for separation 
From the raw product surge tank, 


uncondensed and dehydrated hydro 


carbons (sales gas pass through the 
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chiller-exchanger to the sale gas pipe- 
line. Water-glycol mixture is removed 
from the surge tank and passes to the 
Hydrocarbon con 
to the 


controlled 


glycol regenerator 
densate (raw product is fed 


deethanizer and 1s _ flow 


with a flow controller which is reset 
by a liquid level controller located on 
the raw product surge tank, Pressure 
on the raw product surge tank is held 
high to 


product to flow, 


sufficiently cause the raw 
without pumping, to 
the deethanizer 

ethane and 


In the deethanizer 


lighter hydrocarbons are fractionated 


overhead and enter the fuel gas sys 
tem, The deethanizer is held at a pres 
than the pipe 


line pressure so that any overhead gas 


sure higher sales gas 
which is in excess of fuel gas require 


ments will join the gas stream from 
the raw product surge tank and flow 
to the sales gas pipe line 

The deethanizer is a pac ked tower 


The 


above 


and is fed at the column top 


reflux condenser 1 mounted 


the column and all hydrocarbons con 
returned to the 


densed_ there In are 


column as reflux. Deethanizer over 


head is chilled in the reflux condenses 
to i) F 
temp rature§ as 


chiller, The 


through the de 


which is substantially the 


same hydrocarbons 


from the entire retng 


erant stream passes 


reflux condenser before go 


chiller 


temperature 


ethanizer 


ing to the with the deethanizer 


top controller acting to 


reset a pressure controller located on 


the refrigerant stream between the 


deethanizer reflux condenser and the 


chiller. Reboiler 


cymene 18 flow 


heat medium para 


with this 


flow 


deethanizet 


controll d 


flow controller reset by the con 


feed 


troller locate d on the 


tream 
Propane and heavier fractions from 
the deethanize1 pa into the 


1O-tray 


de pro 


panizer, a column, for frac 


tionation into 9) percent propane as 


14-pound Reid 


bottom 


an overhead produc t 


vapor pressure gasoline as a 


product and 100-pound vapor pres 
ure LPG-mix as a 


The latter is further 


side-cut product 
fractionated in a 
ide-cut stripper 

lop temperature of the depropani 
zer 1s controlled with a temperature 


refiu 


ae pro 


controller by regulating the 


pump, Para-cymene from the 
flow controlled 


et by the flow 


panizer reboiler is 


rhis flow controller is re 
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FIGURE 3—With torque tube arrangement, cooling tower fan is driven from compressor engine. 


controller on the depropanizer feed 


Temperature of the depropanizer bas 
is controlled by a temperature con 
troller which regulates the rate of 
feed to the side-cut stripper. ‘Tempera- 
ture of the base of the stripper 1s, ol 
course, controlled by a temperature 
controller regulating stripper reboiler 
heat medium 

Propane is used as the refrigerant in 
the plant, After one stage of compres- 
sion it is condensed in a water cooled 
condenser and collected in the refrig- 
erant accumulator, From the refriger- 
ant accumulator, it flows through the 
refrigerant through 


exchanger, then 


the deethanizer reflux condenser to 
the chiller shell, The flow is regulated 
by a level controller on the chiller. As 
previously mentioned, a pressure con- 
troller, reset by a temperature con 
troller, controls the pressure (and 
therefore the temperature) of the pro- 
the deethanizer reflux 


chiller shell, 


propane vapor passes through the re- 


pane through 


condenser. From the 
frigerant exchanger to the refrigerant 
The 


exchanger serves the dual purpose of 


compressor cylinder refrigerant 
conserving horsepower and insuring 
that any liquid propane which might 
possibly be carried over cannot reac h 
the compressor cylinder as liquid 
Para-cymene is used as the heating 
medium in the plant. A two-drum 
vaporizer is used to varopize the mate- 
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rial and operates at a pressure of ap- 
proximately 8 psig. ‘This system, al- 
though not exactly conventional, has 
been extremely satisfactory in its per- 
formance. 

All pumps, other than those driven 
directly from the compressor engine, 
and 
fuel 
from the deethanizer, at 475 psig, is 
heated by jac ket 


are reciprocating are driven by 


the expansion of gas. Fuel gas 


wate! and ex- 
panded to 150 psig. As much gas as 
is required then passes through the 
powel! ends of the pumps to the fuel 
vas system, which is held at about 30 
psig. Any additional fuel gas required 
is vented directly to the fuel gas sys- 
tem through a pressure regulator 


TABLE 1 
Ropes Gas Is Rich 


Mol Percent 


7.04 

( 40.22 
( 1.98 
Cs 20.60 
its 3.08 
n(«¢ 8.14 
if + 6.04 
100.00 


In addition to the usual plant safety 
devices, an extensive alarm and shut- 
down system has been provided, This 
system warns of unusual changes in 
plant operation by sounding an alarm 
in the plant and in the resident oper- 


ator’s home and it also indicates by 





is pressed. When the reset button is 
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lights on a panel the location of any 
unusual changes. In addition, the sys- 
tem shuts down the plant and holds 
it safe until readjusted and restarted 
if the unusual change increases and 


whenever such action is necessary to 
protect plant equipment or personnel. 

The alarm panel has its electrical 
components so arranged that only the 
original source of trouble can sound 
an alarm and turn on a light, unless 
the reset button on the alarm panel 





Meet the Authors 
F. H, LACY, JR., serves Hono- 
Oil San 


Francisco, as 


lulu Corporation in 
assistant 
manager of 
its Gas and 
Gasoline 
department. 
With the 
compa ny 
since 1949, he 


previously 








was with 
Magnolia Petroleum Company. 
For two years before he joimed 
Honolulu, Lacy was assigned to 
Magnolia’s Natural Gas depart- 
ment. He is a graduate of Texas 
A & M College with a B.S 


gree in chemical engineering. 


de- 


G. B. EVANS is division gas 
engineer for Honolulu Oil Cor- 
poration at 
Midland, 
Texas, where 
he is con- 
cerned with 
the engineer- 
ing and super- 
vision of gaso- 
line plants 


and gas-well 





production in 
the company’s Mid Continent 


division, Before joining Hono- 
lulu Oil in 1949, Evans was 
with Celanese Corporation of 


America, first as a unit super- 
visor at its Bishop, Texas, plant 
and then as a project engineer 
in research at Clarkwood, Texas 
Before that, he was with Phillips 
Petroleum Company in its Gas- 
oline department. Evans is a 
1941 graduate of the University 
of Oklahoma, B.S. de- 


gree in chemical engineering 


with a 














FIGURE 4—Alarm panel (left): Only the original source of trouble can sound an alarm and turn on a light until reset 


pressed, any other alarm device which that the instrument system c; crubber | 
has been actuated also turns on a ack Into Operation vithout fuel ga Inig wcumula 
light thereby enabling the operator pressure existing on the compressor 
to distinguish between the condition engine until such time as the operator 
causing the original alarm and an: is ready to re-start the engine 
othe: subsequent happening which Ihe various shutdown and alarm 
may require correction points are listed below 
The shutdown mechanism is ex Shutdown and Alarm Points 
tremely simple For reliability. Compressor Engine 
separated electrically from the al: } High jacket water temperature 
system and is battery powered t Engine overspeed cvment 


works by Low lube oil pore ure 


rr pre ure 


1. Grounding the compress There is only one light on the Alarm Only Points 


gine magneto alarm panel for all of these de Leve 
2. Actuating a three-way valve ice 

which closes off the gas used in the Level 

instrument pneumatic system and Inlet scrubber high level 


vents to atmosphere any instrument second stage ion scrubber 


gas in the instrument system. This high level 

causes all motor valves to fail in a Chird stage suction scrubber Deethanizer h 
sale position, im luding a motor valve high level, Le propanize! ny 
which shuts off fuel gas to the com- Chiller high level 

pressor engine. This particular motor Raw product surge tank high 


valve requires manual resetting so level, 
| 


June, 1956—PEtTROLEUM REFINER 





Ropes Plant... 





In addition to the above points, a 
button 
is provided on the alarm system panel 


manual emergency shutdown 
located adjacent to the plant near the 


plant gate 


Operating History 
of any plant venture is its operating 
The Ropes Plant which has 


been in operation for approximately 


One measure 
history 


three years has shown the following 


on-stream performance percentages ; 


1953 
1954 
1955 


99.25% 
98.19% 
98.76% 


From inception, the entire plant 


force has consisted of one chief oper 
ator and two operators, In addition 
one relief operator has been regularly 
utilized week and has 


one shift per 


also worked Sic kness and Val ation 
schedules. Any additional maintenance 
or repair help has been 


required 
drawn from the district headquarters 
located some 25 miles from the plant 
To date, overtime requirements have 
averaged less than 60 hours per man 
per year and assistance by personne! 
from the company shop has averaged 
less than 16 man hours per month 
The 
for 72 hours, for bottom hole pressure 


This 


above 


field is shut-in semi-annually 


measurement time is not in- 
cluded in the on-stream 


these 


com 


pilation. During periods, all 


possible maintenance and repair is 
performed, Such periods are excluded 
from the on-stream time compilation 
above, since the plant cannot operate 
during the sc periods ol no field vas 
produc tion 

Primary duties of the plant crew 


COM prise the following 


1. Operation of and routine mainte- 
nance on plant equipment. 

. Product loading of all products 
into tank trucks, including prepa- 


ration of run tickets. 


All routine analyses required, in- 
cluding water and plant product 
streams. 

Field chart changing (seven-day 
charts) and the calculation of gas 


volumes therefrom. 


Operation of and maintenance 


on field meters 


Preparation in pencil of all 
monthly plant and production re- 
ports. These reports are then 
checked and typed as necessary 
district 


in the office by clerical 


This office 


clerical labor has averaged about 


personne] district 


four man hours per month 


It was hoped that the plant design 
would permit one operator to start the 
plant without assistance and put it on 
stream in a minimum of time, without 
effort It 


practice that after a 


undue has been found in 


72-hour shut- 


down, one operator can bring the 


plant from no-flow to specification 


products, in three hours. Less than 


one and one half hours ol operator 
time is required during this period 


The alarm and shutdown system 
incorporated in the plant was designed 
to be a reliable and extra safe system, 
which the operating personnel would 
be very desirous of having in continu 
In the 


ous Operation three years of its 


history, there have been three failures 
of the 


itself 
1. An 


the shutdown and alarm panel 


alarm and shutdown system 


short in a % to 


electrical 


bourdon 


his 


Hydrate formation in a 


tube of a pressure alarm 


has sinc e been prevented by the 
addition of glycol once per year. 
This 


device has since been re-designed 


.A faulty switching device. 


by the manufacturer. ) 


The operators are not only satisfied 
with the alarm and shutdown system, 
but have found it so reliable and help- 
ful that any indications of mal-func- 
tion are given top priority for checking 
and repair. 

Plant 
gallons of total liquid product per 


recovery has averaged ten 


Mcf of inlet gas. Typical component 


recovery percentages, together with 


and data are 


shown in Table 2. 


temperature pressure 


TABLE 2 


Raw Product—Deethanizer Operation 


Raw Product Surge Tank 
Pressure, Psig 
remperature 
Percent of Rich Gas Condensed 
C3 
4 
n(4 
iCs+ 
Deethanizer : 
Pressure, Psig 
Feed temperature, | 
Overhead to Reflux Condenser 
temperature °I 
Dry Gas 
Bottom temperature I 
Percent of Feed Retained 
Ca 
ila 


temperature I 


n€«4 


iCs+ 
Over-all Plant Recovery 


( 

C4 

(4 
i 


Hudson Engineering Corporation 
designed and constructed the Ropes 
Plant for the Signal Oil 


Company and Honolulu Oil Corpora- 


and Gas 
tion, who have found that the plant 
performance has completely met all 
their expectations and requirements 


a 


3. Stroud Plant .. . Portability With Easy Construction. 


Otha H. Grimes 
Tulsa 


PORTABLE PLANTS involve an 
skid 


equipment 1S 


additional cost for the unit o1 


units on which’ the 


mounted, This cost is offset by sim- 


152 


ples foundation and 


construction 


ure nerally less foundation concrete 


requirements There are other cost 


factors in field-constructed plants 


PETROLEUM 


which, when included with the foun- 


dation item, we believe substantially 


skid 


plants require substantially 


exceed the cost 


The portable 


less 
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know-how” on the part ol the field 
erection personnel. 

They are frequently sold to, and 
erected by, production people who 
are not particularly skilled in gaso- 
line plant construction and who espe- 
cially welcome the erection simplicity 
There is an absolute minimum of field 
labor required. The intricate process 
piping iS complete when the plant 
units are received in the field 

The skid 


prefabricated and stenciled, and this 


unit process piping is 
eliminates the possibility of field mis- 
takes The piping 
work done in the shop is performed 


and confusion 
by a crew perfectly familiar with the 


work, and therefore is done more 


efficiently and more economically 
than would be the case in the field 
As may be observed, the cost of this 
equipment can be pre-determined 
Also the salvage value of such plants 
is high, Obviously, there is a mini- 
mum of loss in materials, welding and 
labor when such a plant is moved. 
These units have been designed for 
maximum simplicity consistent with 


Many ol 


units have been applied to compara 


efficient operation these 
tively high-pressure gas processed at 
up to 1000 pounds and higher and 
where the residue gas is delivered to 
a gas transmission system and the 
processing pressure therefore depends 
upon pipe line pressure 

The Stroud, Oklahoma, plant de 
scribed here involves a more or less 
conventional absorption-distillation 
cycle with several special features that 
maximum 


contribute to the goal of 


simplicity. The fundamental skid unit 


ideas involved herein can be and 


have been applied to various pro 


suc h 


ESSES as absorption combined 


distilla 


tion, and processes not using absorp 


with very low pressure dry 
tion oil at all but using gas fractiona 
This Stroud 


plant, however, is more conventional 


tion and retrigeration 


involving a main absorber operating 
at 300 pounds pressure, a reabsorber 
operating just below still pressure, the 
still operating at a pressure between 
100 and 


fractionators 


125 pounds, and product 
consisting of the usual 
deethanizer, depropanizer and debu- 
tanizer, for the production of three 
streams butane- 
In this 


pressure 


natural gasoline, a 
propane mixture and propane 
particular plant all of the 
vessels are mounted on a single skid 


The complete skid unit also in- 


cludes process pumps, fractionator 


reboilers, control equipment, scrub- 
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FIGURE 1—Stroud Plant 


Heat Y 
KcCept for reboul 


ber reflux eparatol et 


change equipment, ¢ 
ers, 18 separately skid-mounted, ‘The 
oil heating furnace is set up at a sale 
distance outside the hazardous area 
In this particular plant a combina 


tion of air cooling and water cooling 


is used. air cooling being applied to 
the high temperature-level duties and 
jac ket 


Several of these 


to engine water cooling 


plants have been 





A conventional absorption-distillation cycle with several special features 


lractionator to 
W ith 


the plant is f 


ingle 


built with 


produce only natural gasoline 


a single fractionator 
and may be 
held 


unattended 1 lares 


Such 


ce ptionally 
ated by the 


HTripoue opel 


usual productior 
per onnel ind 
portion of the 


tire pliant 


particularly applicable to those 
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FIGURE 2—All the pressure vessels are mounted on a single skid 


ects where the gasoline production is 
delivered to a crude oil pipe line sys 
mixed with the crude and 


tem and 


where an attendant is not made 


necessary for truck loadings 

One of the 
plifying the operation of these plants 
The heat 
required for the entire plant is fur 
This 
furnace pre-heats the rich oil stream 
entering the still 
heated to about 500 F 
leaving the 


important items sim 


is the heating arrangement 


nished by a single oil furnace 


The rich oil stream 
The 


base ol 


is usually 
lean oil stream 
the still is 


ess he at 


used to supply other proc - 


requirements, First, a con- 
trolled portion of this stream passes 
through pipe coils in the bottom of 
mounted on the 


an evapo! ator unit 


skid, This is used to evaporate water, 


154 


providing process steam for the still 
This is the 
plant 


only steam used in the 


There are no boilers Second, 
the hot lean oil stream passes to frac- 
tionator 


reboilers, preheater, and 
powe! and 


' then ba k to 


the absorption oil exchangers 


gas heater 
As previously mentioned, steam is 


used in the ordinary manner for 
stripping in the still, and this steam 
comes from the ¢ vaporator heated by 
the hot lean oil stream. ‘This evapora- 
tor operates in a closed system. Since 
it is not fired, traces of hydrocarbons 
in the water fed to the unit are unim- 
portant. The still has a conventional 
water draw-off tray in the upper sec- 
from this tray is re- 


tion. The water 


turned directly to the evaporator 


This water return is operated without 


any control equipment, simply by the 
still 


draw-off 


separation of water from reflux 


hydrocarbons at the water 


tray and a seal arrangement in the 


draw-off line Ihe pressure at the 
evaporator is slightly higher than the 
pressure at the water tray, the evapo- 
rator operating at still base pressure. 
Since the 


returns the 


water tray is elevated, 


vravity water to the 


evaporator nicely; the stackup in the 


draw-off line being in accordance 
with the pressure difference 

For simplicity, a common con- 
denser is used for raw product and 
still reflux. The condenser outlet ma- 
terials pass to a separator tank from 
uncondensed hydrocarbons 
back to the 


The reflux pump receives a mixture 


whi h the 


are released reabsorber. 
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FIGURE 3—Heat exchange equipment 


of hydrocarbons and water from the 
this tank 


this mixture to another 


and discharges 
tank located 


below the separator. This second tank 


bottom of 


operates at a pressure high enough 
above still pressure to deliver reflux 
to the top of the still and water to the 
This tank 


from 


process steam e\ aporato! 


separates hydrocarbons wate! 
the water stream being controlled by 
a dual gravity liquid level controller 

The tank normally operates full of 
liquid. Still reflux passes from the top 
of the tank 


through a temperature 


controlled valve back to the top ol 


With 


reflux 


arrangement the 
d yvuble 


pump for the 


the still this 
still 


serving as a 


duty 
still 


we 1] as 


pump does 
feed 
steam ¢ 


process Vaporator as 


still reflux pump. The water returned 
to the evaporator by gravity and the 


handled by the till reflux 


pump combined constitutes the water 


wate! 


used to produce proce Ss steam \ 


small amount of makeup water 1s 


oOcCa ionally added to COMM pe nsate for 
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water that leaves the tem dissolved 


in the liquid hydrocarbon stream 
The stills for such plants are built 
than below 
This Space crye a 
No liquid level cor 
still 


Lean oil passes from the base of the 


with greater space usual 
the bottom tray 
lean oil storage 
trolle: 


is used at the base of the 


still through the heat supply tem 
mentioned to the oil 
coolet \ 


tank } usu 


as previously 


heat exchangers and oil 


small settline 


ally 


coolers 


pre ssure 
installed 


and 


between the lean nt 
Wat I 


and 


pump drained 


from this tanh released to a 


ump where together with m:; keup 


wate! it may be pumped to the 


\ ingle 


used ey 


proces team evaporator 
lean oil pump is generall 
ing both the main absorbe: 
absorber 
Rich oil from the 

orber 1s rele a ed 

lew tra above 
reabsorber tower 


i well i 


(except for reboilers) is separately mounted 


densed vapors from the 


the base ol the 


still pas to 
reabsorbe1 Thi al 


rangement results in a substantial re 


and ethane 
make It is 
through the 


furnace to the till 


duction in the methane 


pre ent in the raw nec 


al to pump rich oil 


exe hange rs and 
reabsorbe1 


lightly 
A back pressure 


ince the operates at a 


pressure below still pressure 


regulator on the re 


absorber reevulate the distillation unit 
pressure 
fhe Stroud plant use minimum 
number of lean oil pump 
eciprocating 
ibsorber rich oil 
reflux pump ar 
enti centriluge 
remainder of the 
reciproc ng pul 


pump 
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FIGURE 4—Flow scheme: All heat required is furnished by a single oil furnace. 


power gas to operate these pumps Such plants are functionally com- a fixed price basis. The field costs can 

Ihe control instruments are plete and may be tailor-made for any be predetermined with fair accuracy 
mounted on the skid and near the recovery efficiency justified by the — since very little material is required 
control points, A central instrument €conomics of the particular project beyond the skid units—principally 
board is not used The skid unit is They are about a compact simple simple foundations and a little inter 
now enclosed in a building with the and easy to operate as an efficient connecting piping. Any errors in the 
tower projecting through the roof plant can he estimated field costs constitute only 
The vessels are placed quite close It is comparatively easy to deter- 4 small percentage of the total cost 
tovether however the equipment | mine the cost of » more or le The accuracy with which the over-all 
predicted 1s 
an important factor in the popularity 


so arranged that it is all accessible standardized skid units. These units Cost OF @ project ¢: 


from one side or the other of the skid can be purcha ed by the operator on 
The skids were moved to the job with of these plant ince the economics 
all pos ible equipment and pipin In) ol the project - better known = 


advance 
The towel! ol course were not 





place 
shipped on the skids. The tower pip Meet the Author It is obvious from the des« ription 


a ted and illustrations that the initial skid 
“hedpallyrtes dao aie setae OTHA H. GRIMES is an inde unit cost 


is lower than the conven 
lines on the towers were erected with 


pendent natural-gasoline plant tional type plant and that the salvage 


the towers operator in Tulsa, Engaged in value of these skid unit plants is ex- 


he process tanks, such as scrub the manufacture of natural gas- tremely high. This makes the plants 


bers, reflux separators, flash tanks oline since 1922, he operates much more desirable for the shorter- 
et are stacked two or three high, plants in Texas and at Weleetka lived projects than are those of the 
and Pauls Valley, ( Ikla Also. he more conventional type ol construc- 
is president of Grimes Gasoline tion. Not only is the equipment sal- 
Company, Highway Gasoline vagable, but also practically all of the 


Company and Apache Gasoline piping and most of the piping labor 


with tanks requiring elevation for 
pump suction head, such as_ reflux 
tanks, being on top; the bottom tanks 
being limited to such service as gas 


Company. These companies op- 


rubber i ttle . _ . ' 
scrubbers, oil settle rs. Ctc.., where no erate plants at Wetumka. Stroud The foregoing discussions on mid 


pump suction problems are involved and Ardmore. Okla. Grimes is get gasoline plants originally were 
Che reboilers are placed lengthwise a former student at Ohio State presented at the annual NGAA meet- 


on the skid on either side of the University ing, Fort Worth, Texas, April 11 








towers as space permits 1956. ++ 
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Nomograph for Combustion Calculations 


Here is a quick way to use Orsat 
data to get combustion values from a 


nomograph. 


Lt. A. Mekler, Consultant, Petro-Chem Development 
sail Dalen tikes Coins Commas | 


Company Inc 
New York City 


y 


 & Ungar, New York University, New York C ty 


y 


HERE IS A nomograph to determine from an Orsat 
flue gas analysis the values needed in combustion calcula- 
tions. Values are carbon-hydrogen ratio, gross and net 
calorific value of fuel, theoretical air required, amount of 
excess air used and sensible and latent heat content in the 
flue gases. The nomograph is based on the assumption 
that fuel is completely burned without formation of CO 
This is usually the case when liquid and gaseous fuels are 
burned in boilers and process heaters with an excess air of 
more than 10 percent over theoretical 

The scale for gross calorific value of fuel is adjusted to 
take care of the heat of formation of gaseous hydro- 
carbons which constitute fuel. As shown in Table 1, there 
is great difference between actual calorific values of 
gaseous hydrocarbons and values calculated on the basis 
of hydrogen and carbon content of fuel. The largest dif- 
ference, 9.1 percent of actual gross heating value, is for 
methane, the main constituent of natural gas. The differ- 
ence decreases with the H/C ratio and becomes negative 
.or the olefins. With mixed gases containing appreciable 
amounts of hydrogen, the difference between actual and 
calculated gross calorific varies from 8.2 percent for an 
H/C ratio of 0.39 to 4.8 percent for a ratio of 0.833. The 
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difference is negligible with normal fuel oils with an 
H/C ratio of 0.10 to 0.15 

The nomograph was derived from equations based on 
the material balance of the combustion reaction, when 
burning a mol of fuel CyHy with Mo mols of O 

Basic equation of combustion of one mol of fuel CyHy 
with M, mols of O 


CxHy M.O,; 3.76M.N; bco, nH,O CO,+- dN, (1) 


from which, by material balance, the volumetric relation 


ships are 


Y 106.3 5.06 (b ‘ 
Hydrogen-Carbon ratio, by weight 


Y 106.% 1.063 ( 


R 12x 12b 


Lbs of fuel per mol of fuel, W, 
W, 12X + Y 
Substituting Y in terms of R and X b 


W: 12X 12RX 12X(1 RK 


12b(1+-R 
Air required, lbs/Ib of fuel, M, 


+.76M. X 28.9 1.76 [100 (b+ c)] 
76 KX 12b 0 Kk 
4.05 {100 b ‘ 


b (1 kK 


M, 


} 


Theoretical O, required mols, P,. per mol of fuel CyHy 
| | 


: Y 
P=X+-4 


? 
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FIGURE 1—Combustion characteristims nomograph—the lower portion has been reproduced at same scale on following page 
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H/C RATIO 0.48 


EXCESS AIR 59.7% 
H.H.V. 28,100 BTU/LB. 
SENSIBLE HEAT LOSS 


N LHV= Ii- 
sealing 25,120 


ON HHV = I—- 28.100 





EXAMPLE 
FROM ORSAT: CO, =5.9%; 


0,= 8.5%, THEN- 


LATENT HEAT LOSS 2,980 BTU/LB 


8.55 BTU/*F/LB. FUEL 
LHV. 28,100— 2,980 = 25,120 BTU/LB. 
EFFICIENCY WITH 800°F FLUE GASES 

8.55 5 (800 — 60) . 0.748» 74.0% 


[2,980 + 6.55x(800—60)] 


*0.669*66.9% 








FIGURE la—The lower portion of the nomograph reproduced on preceding page. Scale remains the same for your convenience in the event you 


wish to clip and piece it together 





Mols of theoretical air required per mol of fuel, P,, 
P, = 4.76 P. 
Lbs of theoretical air required, per lbs of fuel, Wg, 


‘ Y 
1.76 (x t r ) x 28.9 


12b(1+R 


Ww, 


Substituting b for X and expressing Y in terms of b and R 


28.9 K 4.76 (b + 3Rb) 


W. 2b (1+ R) 


Excess air used for combustion, A, percent 
M. — W, 
WwW, 


100 


( 5 
376 ( b+ 106 





TABLE 1 
Comparison of Actual and Calculated Calorific Values 


CALORIFIC VALUE, Btu./Lbs.* 
Actual Calculated Diflerence 
Wt. % H« 
iP Ratio HHY LHYV HHY LHY Bru. Lb 
2 5 6 6 ‘ 


i) 
0 


25,370 
24,010 
HOBO | 


o nearest 10 Btu 
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Nomograph for Combustion Calculations . . . 





[ 100 (b+ c) ( 
100 — (b + 4.76c) ~~! | % 100 


3.76 


; x 100 
100 — (b4 


4 76« ) ‘ 


Similarily excess air is 


As xXx+ ¥ 


4 


Substituting Y in terms of X = b and R from relationship 
Y 
12X 

| tf 


A. = B+ 3bR bd 4 


8R) (6b) 
Calculated gross calorific value, HHV Btu/lb of CyHy 


neglecting heat of formation of the components of the 


fuel, 


61,100Y +- (12 
12X + Y 


14,090)X 
HHV 


Substituting R and X for Y 


61,100R +4 
R+1 


14,090 


HHV (7) 


The HHV values on the nomograph are adjusted for 
heat of formation. 
Latent heat loss in water vapor formed, LHL,, 


Btu/lb mol of fuel, CyHy. 


Y \hsh 
LHL (18> ~) 


9,180Y 


1020 Btu/lbs of steam at 
partial press. of 0.15 at- 
mospheres 


;, 9,180 
HL, Btu/lbs of fuel oxy 


Substituting R and X for Y 


9,180 
| 
RK 


LHL 
1+ 


TABLE 2 


Comparison of Calculated Valves with Values from Nomograph 


Ho+Cis 
50-50 by Vol ( 


FUELS Cilk Colle 


% COs oraat 8.8 8.5 
Oa,oreat | 75 
Btack 1 ‘emp., °F 1000 


Nomog. | Cale | Nomog 


| 3 


H/C Ratio 33% 335 25 


| Nomog 


Net heating value of the fuel, LHV, Btu/lb, is the dif- 

between HHV and LHL the 

nomograph. 

Sensible heat loss, SHL, Btu/lb of fuel /°F stack tempera- 

ture above 60°F 

Sensible heat loss Btu per lb mol of fuel, SHL,, 
SHL» = nH,Oh, + bCO,h, + cOzhs + dN-h, 


ference obtained from 


Where hy 0.470 
0.235 
0.240 
0.260 


ave. sp. heat, Btu/Ibs. of H.O 
ave. sp. heat, Btu/lbs. of CO 
ave. sp. heat, Btu/Ibs. of O, 
ave. sp. heat, Btu/lbs. of N, 


[53 2.53 (b+ c)] x 0.47 
14 -++-c X 0.24 K 32-4 
28 1178 18.35b 


18+ b * 0.235 & 
[100 )] * 0.26 
21.06 


SHL, 
12X 


1 On 
5 O6« 


1178 
106.3 + 


: 18.35b 
SHL 6.94b 
Table 2 shows a comparison of values as obtained from 
the nomograph and from detailed calculations for three 
hydrocarbon gases and a heavy fuel oil. For the fuels used 
in the examples and the selected excess air and stack tem- 
peratures, the agreement is close enough for all practical 
purposes, A possible exception might be official accept- 
ance tests in border cases where sometimes a deviation of 
t+ 0.5 percentage points may determine whether or not 


the unit meets the guaranteed efficiency. 


The accuracy which can be obtained with the nomo- 
graph depends to a great extent on the accuracy of the 
Orsat analysis. As a general rule the Orsat, if not leaking 
and with reasonably fresh reagent for the CO, cell, can 
give CO, content of flue gases within + 0.1 percentage 


points. Analysis of O, is much more sensitive to fresh- 
ness of the solution and manipulation and may be + 0.5 
percentage points off. Since all values in the nomograph 
are derived directly from O, and CO, readings, or from 
H/C ratio determined by these readings, an error in the 
Orsat analysis will result in errors of all the values 

For an extreme example, if the correct Orsat analysis 
is 9.7 percent CO, and 3.8 percent O, and that reported 
on the test is 9.4 and 3.3 the values obtained from the 


nomograph will differ as follows from the correct values 


Correct 
H/C Ratio 0.53 0.38 
SHL, Btu/lbs/ 5.95 6.06 
LHL, Btu/Ilbs 2 300 2.550 
HHV, Btu/Ilbs 23.800 25.500 
LHV, Btu/lbs 21.500 99 950 
Flue was losses at 
12.8 800°F, Btu/Ibs 1.400 
5.0 Flue gas losses, % LHV 0.4 
1000 Effi iency exe lus 


of radiat., % LHV 79.4 


Reported 


Resid. Fuel Oil 
88.9; Ho O8 


4,500 
17.6 


Nomot , 82.4 


110 used t 


05 | 110 The nomograph can_ be 


30 | ‘ 30 


Exceas Air, percent 30 50 
HHV, Btu./lb. 23,880 | 22,320 
LHL 2,380 1,800 1,840 
LHV 2 21,420 20,430 20,460 
Theor. Air Lhe. Ab. of Fuel 7.3 17.27" | 16.12 16.1" 
Heat Content of Flue gases, | 
Btu. /tb 
Thermal Effe'y., Exclusive of 
Radiation 


22,300 28,400 | 18,350 check the accuracy of a series of Orsat 
3,000 | | ‘930 

25,310 17,420 
19.2° 


analyses. If the analyses are correct, 


‘ 


each of them will give the same H/C 


4,760? 6,170 6,300 4,470 ratio 


4,640 | 
| 
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Figure NPSH for Proportioning Pumps 


These calculations made now for a new installation may save you costly 


piping changes and operating delays later. 


John R. Hefler 
Proportioneers, Inc., Providence, R. | 

NET POSITIVE suction head (NPSH) is important 
in any pump installation, for with insufficient available 
NPSH a pump cavitates. For proportioning pumps, cavi- 
tation means not merely more expensive maintenan  } and 
noisy inefficient operation, but it also means that an 
all-important factor, accuracy in predicting the pump 
delivery, is lost to the operator, It is evident, then, that 
NPSH is a more critical factor where a precise flow is 
exper ted, 

It is common practice to calculate NPSH conditions 
for centrifugal turbine or rotary pumps having uniform 
flow characteristics. Previous articles':? 
state NPSH calculation very completely. It is rather un- 
usual, however, to have the NPSH calculated for rec ipro- 


cating power pumps which have non-uniform, pulsating 


explain steady 


flow 

This article develops a simplified method for calculat- 
ing NPSH of reciprocating power pumps. Expressions are 
derived for instantaneous energies of inertia, friction, and 
velocity. These expressions are simplified, combined, and 
solved for limiting conditions. Although the expressions 
are specifically concerned with proportioning pumps, the 
reasoning may be applied in general to the entire class 
of crank-driven power pumps. 


Terminology— Generally, NPSH and available NPSH 
are used with the same meaning. Strictly speaking, NPSH 
has meaning only with reference to a particular point in 
the system, Without special identification it should denote 
the internal condition of the pump, representing the re 
sidual static pressure inside the pump in excess of, the 
liquid vapor pressure 
NPSH in the pump requires detailed 


knowledge of the installation conditions and also of the 


To determine 


internal design of the pump. The difficulty is that this 
knowledge usually is divided between the operator and 


the pump manufacturer. ‘The operator contro!s and un 


derstands the pump installation, while the manufacturer 
is familiar with the pump characteristics 

A workable solution is reached by taking NPSH at a 
common point between line outlet and pump inlet. The 
NPSH at this point is the available NPSH or system 
NPSH; this is the responsibility of the operator. The 
greatest entrance losses between the pump inlet and the 
point of lowest pressure inside the pump represent the 
extreme lower limit allowable for available NPSH. This 
is the pump NPSH requirement and can be specified by 
the manufacturer in feet of the liquid to be pumped 

NPSH will then be the difference between these two 
. the available NPSH provided by the system 
minus the pump NPSH requirement or the internal losses 


values: i, e 
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within the pump. This difference should be large enough 
to provide a factor of safety in view ol errors in estimat 
ing pumping temperatures or taking values for other 
system variables. Generally speaking, the greater the vapor 
pressure of the liquid the greater the NPSH allowance 
should be for safe operation It is good prac tice to allow 


generous and reliable NPSH 


margin than would be used for a simple transfer opera 


proportioning pump a more 


tion 


Ps 
+44 





Liquid 











d 
} 
t 


Line 





Pump Supply Tank 


{ Reference Line 


FIGURE 1—This typical proportioning pump installation is expected to 
deliver an accurate flow, It is important, therefore, that sufficient NPSH 
be available 


Typical Installation Figure | shows a typical pump 


tallation, The pump is represented chematically as a 


ting simplex power type This general type of 
when pro ided with an adju table crank is com 
monly called a proportioning pump or a metering pump 


If a h | peed pre ure recordey were connected at 


; , ' 

the common point between the pump inlet and line out 
| a record of instantaneous pressures would be made 
One cycle at pressure 


2 The pore int 
the start of a 


wiation may be represented by 
Figure vould dip below tatic value at 
suction stroke and rise above static values 
toward the end ol the troke Ihe variation from stati 
values can be called dynamu head lo H, 


Ihe residual pressure acting on the liquid in excess of 
vapor pressure is available NPSH and the lowest value 
it can have; due to changes in t mperature 


pressul on the liquid 


supply level, 
surlace liquid motion during the 
stroke, and capacity requirement for the associated proc 
ess; determines the minimum available NPSH for a given 
installation Phi 


gineer since it must exceed the NPSH requirements for 


value is of most interest to the plant en 
the various pumps considered for the job. The problem 
for the plant engineer is to provide adequate available 
minimum NPSH with the most convenient and economi 


cal arrangement of pump, supply tank, and piping 


Minimum (NPSH), 


steady state pumps will give different values of available 


Reciprocating pumps unlike 


16] 





Figure NPSH for Proportioning Pumps .. . 
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FIGURE 2—Record of instantaneous pressure at the pump inlet would 
show a great variation in pressure throughout the pumping cycle 


NPSH for a given delivery rate depending on pump de 

in. A large slow peed pump will give larger available 
NPSH than a small high-speed pump under identical 
upply and capacity conditions. While NPSH requirement 
is obviously a function of pump design it should be recog 
nized that pump design has an influence on available 
NPSH and no general formula can be arrived at com 
pletely indepe ndent of pump design factors. In the absence 
of pump data a good estimate can be made from the re 

juired pumping capacity for typical designs. Where such 


assumptions are made they apply only to typical 


well 
cle signed proportioning pumps and should not be applied 
to the entire class of power pumps 


The basic formula for available NPSH is 


(NPSH), = H, aes H, (1) 


Usually P, is the pressure exe rted by the atmosph re and 
should take into account s8C€a level elevation and barome 
tric changes due to we ather. For lique fied gases pumped 


NPSH 


H,, if the temperature remains constant 


from closed storage, P P, Then 
H, H,, 
throughout the system 
Finding minimum 
taking P 


NPSH), for any system will require 
at minimum, H, at minimum, P, at maximum 
pumping temperature, and Hy at the particular combina 
tion of conditions giving the greatest instantaneous value 
during the suction stroke 

In Figure 5 the inlet pressure trace 1s analyzed in terms 
of components of H H, is the instantaneous sum of 
friction, H, 
ol these three individual components can produce 
value of Hy greater than any single component at maxi 
| | 


depending on their rise and fall with rt pect Lo 


inertia, H and velocity head, H,. ‘The sum 


1 
al pt al 


miu 


each other The flow transient Hy. may then be related 


to the liquid flow properties and the associated cran} 


motion 


inertia Head——Inertia is determined by considering 
that, in accelerating a unit mass through a distance N 
work is done, N times a equivalent to the pote ntial energy, 
H times g. For an entire section of pipe where the accel 


eration remains the same due to uniform cross sectional 


area, the instantaneous head loss due to inertia will be 


aN 


H 


[his inertia head loss represents a change from the 
condition of rest or steady state flow and applies for the 
length N down the centerline of a uniform pipe regardless 
of whether it is horizontal or vertical. H; acquires the 
sign associated with a. Increasing velocity along the line 
of flow produces a loss in pressure Decreasing velocity 
or deceleration in the direction of flow, produces a nega 
tive head loss or rise in pressure for the section of line 
This leads to the conclusion that H, will be at its maxi 
mum magnitude at or near the start of the stroke 


In this derivation of H, the assumption is made that 
the piping system is completely filled with liquid which 
does not appreciably change in volume with small changes 
in pressure so that the mass rate of flow maintains con 
tinuity, being equal through any section in the system 
This is true as long as there is no cavitation. To assume 
that cavitation does take place would lead to an analysis 
ol operation lor an un atisfactory system and be of no 
benefit. Since Hy cannot exceed the available static driv- 
ing forces, comp ited values of Hy in excess of these forces 
will require changes to reduce losses or increase the static 


driving force 

By continuity, the total value of H, will be affected by 
the depth of liquid in the tank; however, the ratio of a 
in any practical supply tank is extremely small to the point 
of vanishing. N is usually taken for the line only where 
liquid acceleration and ve lo« ily arr appreciable 

Inertia is an extremely important factor in determining 
dynamic losses for a reciprocating pump, and, when flow 
is turbulent, it can be shown that it is the only factor 
needed to determine Hy at maximum for typical pro 
portioning pumps 

Friction and Velocity Heads——Friction loss and ve 
locity head are related to the internal behavior of the 
liquid, All flow as it starts from rest is streamline and 
may become turbulent if sufficient kinetic energy is im- 
parted to it so that the rather weak cohesive forces in 
the liquid are broken down 

For streamline flow the velocity head, or mean kinetic 


energy, in any cross-section of the pipe Is given by 


H, 


yg 


Friction loss during streamline flow is given by Poi 


Static Pressure 





Absolute Pressure ———>—- 








Time—> 


-Total dynamic head loss is the sum of the losses due to 
friction, inertia and velocity. 
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FIGURE 4—Liquid motion may be related to the motion of the crank 
pin for a given reciprocating pump 


seuille’s law. In convenient units this can be written 


NuC 


Hy 646d°G +) 


The effect of pipe fittings and internal roughness is 
negligible for streamline flow. 

For turbulent flow the velocity head approat hes as an 
ideal limit, u’/2g where all the liquid in the cross section 


is moving at the same velocity. A more practical value 


can be taken as: 


Friction losses for turbulent flow of any fluid are usually 
determined by Fanning’s formula which can be written 
in its simplest form as 


{Nu 


Hr 1.34d 6) 


[he Fanning friction factor, f, is a function of pipe rough- 
ness and Reynolds number Values of { Vary a compara- 
tatively small amount with turbulent flow and plots of { 
versus Reynolds number do not show values for use in 
this region in excess of 0.014. A value for f in Equation 
6) of 0.02 could be taken as a rather extreme estimating 
value for small corroded pipe 

Calculating turbulent flow is troublesome and inaccu 
rate, Values of f for the turbulent region are accurate to 
no better than plus or minus 5 per cent. Fortunately it 


is not necessary to determine friction loss when there is 
turbulent flow for typical proportioning pump installa 
tions 

The Reynolds number, R., is used to determine whethe: 
turbulent An R, 2100 1s 


treamline and above this number may be 


flow is streamline o1 below 
turbulent. The 
turbulent flow results in a greater 


assumption ol Value 


for H 


The Reynolds number can be found from convenient 


inits by the following expression 
440 
( 


From this it can be seen that flow will be streamline if 
duG Cc 


be greater if turbulent flow is a 


1S 0.27 oO! less and if over 0.27 friction loss will 


sumed 


Flow Related to Crank Rotation [1 order to find 
H,. H;, and H 


It is necessaary to find the liquid accelera 
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tion, a, and velocity, u, during the suction stroke and to 


relate them as component vectors in producing the max! 


head loss, Hy max 


mum dynam 


Liquid is related to plunger motion by continuity, an 
the plunger motion ts related to the crank rotation through 


a connecting rod or eccentric link 


For the liquid 
plunger velocity D/d 8) 
D/d 9) 


plunger acceleration 


The tilt of the connecting rod leads to a distorted 
relation between the rotary motion of the crank pin and 
the motion of the plunger, The rotary motion of the crank 
pin produces a simple harmonic axial motion of the pin 
The plunger motion does not exactly correspond to this 
axial motion because of the changing axial distance be 
tween the crank pin and wrist pin The main effect is a 
distortion of the time scale when actual plunger motion 
is compared to the axial harmonic motion of the crank 


pin 


In Figure 4 the axial velocity of the crank is equal t 


1 + 
Y, and they 


Ln 
sin A. 
) 


the axial acceleration | : s A 


relation to actual instantaneous plunger motion where 


R 2.5L is shown in Figure 5, The plunger velocity at 


; 
QQ? 


Revolution 


Actua 
Plunger 
Acceleration 


Anal Acceleratior 
Of Cronk Pir 
2 


FIGURE 5 


Relation of liquid motion to crank pin motion is represented 
by these curves 

















Figure NPSH for Proportioning Pumps. . . 
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FIGURE 6—-Simplified expressions may be obtained by plotting energy 
terms versus time required to reach a maximum value 


maximum slightly exceeds (about 2 percent) the har- 
monic value 


Vi¢ 


he negligible correction factor being 


(L 2R)? 


lhe plunger acceleration at maximum greatly exceed 
(20 percent greater) the harmonic axial acceleration of 
the crank, the correction factor for acceleration being 
(1 + L/2R). Proportioning pumps normally have values 
for R between 2 and 3 times the value for L, the maxi- 
mum stroke length, and this may vary by about 10 per 
cent in the corrected value for maximum plunger accel 
eration, This correction should be applied in making 


NPSH calculations, or the typical correction of 1.2 ap- 





Maximum liquid velocity and acceleration for the suc- 
tion stroke can be found from Equations 8 and 9 using 
plied, when L/2R is not known, 
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correction values for relating the crank motion to the 


plunger motion, as follows: 


Ln | 

u max = 599 | D/d (10) 
Ln’ 

a max * 5195 (D d)* (1 -+ L/2R) (11) 


and 11. The simplest expression for H, is obtained by also 
applying Equation 10, since u max. is common to the 
other components of Hyg. 


Inertia head, H,, can now be found from Equations 2 


N (u max) n 
H; max 


= 
307 Yr 2R ) (12) 
To simplify further the expressions for instantaneous 
energy losses, the percentage of maximum rise or fall of 
each is plotted against the percent of the total time re- 
quired for the change. This plot is shown in Figure 6. A 
striking agreement is noticed between liquid velocity and 
acceleration and the harmonic values of Sin A and Cos A, 
respectively. This agreement is not apparent in Figure 5 
due to the shift in the time scale and the amplitude shift 
in the acceleration curve 


If the values for plunger motion taken from handbook 
tables are given for every 10 degrees and the peak is 
reached in approximately 80 degrees, each 10-degre angu- 
lar increment corresponds to about 12! per cent of the 
total 80 degrees. For the harmonic function requiring 90 
degrees to go from zero to peak value, 12% percent is 
slightly more than 11 degrees. The change in harmonic 
values over each | |-degree angular increment is very nearly 


the same as the change in velocity and acceleration when 


A plot ol 


Sin’ A is also shown in Figure 6 to indicate the change in 


expressed as percent of maximum value 


the factors of turbulent friction and velocity head which 
vary as the velocity squared, It can be seen that streamline 
friction loss builds up rapidly to a fairly high percentage 
of its total rise, about 30 percent, in the same time that 
turbulent friction would be less than 10 percent of maxi- 
mum, Inertia would have dec!ined only 5 percent from 


its initial peak value during this time 

The peak value of Hg can occur only when friction 
inertia, and ve locity he ad are combined, By the time the 
plunger passes its midstroke position, inertia loss has passed 
through zero and becomes opposed to friction and velocity 
head. During this first half of the suction stroke they will 
combine to form a peak if friction and velocity head can 
increase faster than inertia decreases. This will be a func- 
tion of their separate maximum values and their compara- 


tive rates of change as shown on Figure 6 


Maximum Dynamic Losses—-For streamline flow any 


instantaneous value of Hy is given by: 


Ha H,; max cos A + Hr max sin A Hy, max sin’ A 13 
For turbu'ent flow the instantaneous value is given by: 
Hy H; max cos A ++ (Hr max + Hy, max) sin’ A 14 


There does not appear to be a simple solution of Equa- 
tion 13 for maximum value but it can be readily shown 


that it cannot exceed and is closely approximated by the 
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following expression since values of H, max. are practi- 
cally negligible: 


Hamax V H, max’ + (He max + Hy max)’ 15) 


For equation 14, assuming that flow becomes turbulent 
practically from the start of the stroke 


H (H, max 1 
y max + ) 
—_— 4 (H+ max + Hy, max) , 


H, max 
} 


Ha max Hy 
when (Hr max + Hy, max) > 


For values of friction loss plus velocity head at maxi- 
mum equal to or less than one-half inertia at maximum, 
the value of Hy max cannot be greater than H,; max. This 
means that the slow rise of turbulent friction and velocity 
head tends to prevent a combined loss greater than inertia 
at maximum. Unless together they are more than half 
as large as inertia, their rise does not offset the decline in 
inertia from the start of the stroke. 


To determine if this can happen It can be assumed 


that H, and tank outlet losses, pipe fittings, etc., represent 
20 percent of the line friction loss for a typical supply 
Taking (1 + L/2R) at the typical value of 1.2 
and {, the friction factor, at an improbably high value of 


0.02, Equations 6 and 12 can be compared and the final 


system 


conclusion reached that inertia will exceed friction and 
velocity head by more than a factor of 2 in all cases where 
the expression LD*/d?* is less than 25. If the stroke length, 
plunger size, and inlet size of typical proportioning pumps 
I 


< 


are taken, the largest value found 1s approximately 
Usually, much smaller values are found. For more nor 
mal values of f, 0.01 or less, there would be no doubt that, 
with turbulent flow friction, losses do not need to be con- 
sidered. Reduction of the supply line below inlet size 
would invalidate this conclusion but this is universally 
recognized as poor installation practice 


Since streamline flow is known to occur for Reynolds 
number over 2100, Equation 16 can be considered in 
doubt since it pre-supposes turbulent flow during pra¢ 
tically the entire stroke 


The more rapid initial rise of streamline flow to maxi 


than inertia 
alone, since, for streamline flow, inertia and friction are 


mum always produces a resultant larger 
vectors at right angles. While the resultant, Hy max, is 
always greater in theory than H, max, it is not appreciably 
greater as a practical consideration unless Hy max is at 
least 25 percent of H,; max. Neglecting H,, Hy will be 
about 3 percent greater than H, when H, is one-quarter 
of H,. This is a negligible correction to make in this type 
of calculation since viscosity, vapor pressure, and other 
data are known to no greater degree of precision 


Equations 4 and 12 indicate that for streamline friction 
loss at maximum to exceed one-fourth maximum inertia 
loss the expression d (u max) G/e would have to be less 
than 0.14. This is based on LD*/d 20, an upper limit 
for proportioning pumps. The value 0.14 corresponds to 
a Reynolds number of 1075, well below the possible transi- 
tion region. Where d (u max) G/C is greater than 0.14 
assuming that the flow is streamline does not give an ap 
preciable increase of H, max. over H, max 
value of Hy max 


Thus, the 
is not appreciably affected by friction 


losses, whether streamline or turbulent. unless the valu 


of d (u max) G/C is greater than 0.14 
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In most cases there would be little error if velocity 
head were neglected completely. However, it becomes a 
fairly significant factor with streamline flow and Hg max 
occurs nearer the midstroke position 


To be sure that in all cases H, max, will be less than 
5 percent H; max, the value of N/d must be greater than 
400 d (u max) G/C, Since the largest value of interest 
for this latter expression is 0.14, N/d would have to exceed 
6. This value is impossibly large and therefore H, cannot 
be eliminated entirely. For a short supply line and a liquid, 
not too viscous, H, can have a significant effect on Hy 
While the general formulas given apply to any simplex 
or duplex single-acting or double-acting power pump, the 
final conclusion and short cuts apply specifically to nor- 
mal well-designed proportioning pumps, in capacities up 
to about 20 gpm per single-acting cylinder 


pumps may have values for LD 


Large power 
1 + L/2R) out- 
side the limits common for small power pumps and fric- 
tion loss for values of d (u max) G/C greater than 0.14 
might have to be considered. The dimensionless ratios 
N/d, LD*/d*, L/2R, and d 
ably simple key to a given pipe-pump-flow system in 
predic ting over-all behavior 


d® or 


u max) G/C give a remark 


Remember Three Steps— he summary 


gives the necessary calculations for the determination of 


following 


NPSH for proportioning pumps when pump dimensions 
are given 
Ln 
(1) Find u max from 99 | D/d) 
d (umax) G 


Find ( 


d (umax) G 


(3A) If ( greater than 0.14 


H« max H, max 


d u max G 


(3B) If ( equal to or less than 0.14 


H. max V H; max’ + (He max + Hy, max)’ 
Nn u max 
where H; max 5 
0 / 
N¢ u max 


Hy max 646 Gd? 


umax’ 
H, max 


19 9 


When the pump capacities in gpm are given the steps 


are as follows 


GPM 


(1) Find u max from 1.4 ? 


(2 Same as before 
(3) Same as before 
N (u max 


6.4 


Taking H max 


When pump operated at 56 rpm and | + L/2R 


l'o demonstrate the usefulness of this method. several 


example problems are worked in the accompanying boxes 


Multiplex Pumps and Overlapping Flow 


are some proportioning pum 


There 
ps which are designed so the 


' , 
flow velocity never reaches zero during the pumping cy¢ le 


as it dor s for single-ac ting imple x pump \ triple ‘ single 
uwting pump having cranks set 120 degre apart is an 


xample of the class of multiplex power pumps having 


1 continuous but fluctuating flow. This is an interesting 


example between intermittent and stead tate pump 


16 














Figure NPSH for Proportioning Pumps .. . 
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FIGURE 7 


Since plunger motions overlap for a triplex single-acting 
pump, fluid velocity never reaches zero 





Plunger and liquid motions are shown in Figure 7 


Overlapping flow from each cylinder produces pulsa 
tions which are interrupted abruptly as a following cranh 
Lotal flow 


begins to retract 1ts plunger or piston varies 


only between 80 percent and approximate harmon 
This does have a significant inertia effect as 
Accel 
eration reaches a peak of about 60 percent of harmonic 
half the 
plex pump at maximum, While these will produce inertia 


these 


maximum 


can be seen from the sawtooth acceleration curve 


alues or about orn values for a simple xX O1 du 


loss peaks less than a simplex or duplex pump 


peaks occur, not while the velocity and friction losses are 


zero, but when they are at nearly maximum value 


For turbulent flow the condition which should be most 
likely to give Hy max, would be the start of the composite 


when H 


H, and Hy, at 60 percent of the value based on maximum 


urve is 60 percent of harmonic maximum and 


for a single cylinder. For a small line or a large number 
of fittings in the line to increase turbulent friction losses it 
to check the value of H 
10 percent harmonic maximum and friction loss and ve 


For 
more likely to produce H 


might be necessary when H, is 


locity head 90 percent of maximum streamline flow 


this latter condition is max 
ulthough for either type of flow two combinations of the 
same components can be chee ked almost as quickly as 
me 

Thus, for a triplex pump supplied by a single line with 
equal sized single acting cylinders, Hy max. is given by 


Turbulent 


N (u max) n f N (u max u max* 
Ha max 0.6 507 6 1 34d 6 60 
a 
N (u max) n f N (u max)? u max® 
9 
Ha max 0.4 30)7 1.34d 60 
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whichever is greater 


Streamline 


u max) C 


N (u max) n N 


on u max" 
307 Satins 


6460°G re 322 


H,4 max 0.6 












N (u max) C 
646d°G 


N (u max a 
).4 307 t .95 


u max 


32.2 


He max 


whichever is greater 


For turbulent friction and include 


take f at u 
fittings in the value taken for 


max 


N. For turbulent velocity 
head, include tank to line entrance losses. 

To assist in applying these NPSH calculations to any 
pump, use these equations: 


D*Ln 


Single acting pumps: GPM ( 94 


-) (By) (No. cyl.) 


Ln 


Double acting pumps: GPM ( 194 


\ 2D’ P* (Ev) (No. cyl 





Where there is no surge chamber or column the maxi- 
mum instantaneous liquid velocity will be related to pump 
delivery by the following 


Any single acting pump 


1.4GPM 
u max approx 
d No ( yl. } 
Double acting, simplex GPM 
u max - approx. (larger stroke 
1.25d 


Double acting, duplex 
u max 


approx 


For any pump with a good surge chamber or column giving 
steady flow, 


GPM 
a 2.44d°Ev 
when the volumetric efficiency is 92 percent, 
GPM 
u max 224d 


These expressions for u max. permit the determination 


4 Hg at maximum for practically any crank driven pump 


Effect of Pipe Size 


size has a very large influence on NPSH both in reducing 


These calculations show that pipe 


inertia losses and friction losses. As a general rule, for 
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FIGURE 8—Available NPSH for a pumping installation may be increased by several means 


more than ten feet of supply line piping should be in 


creased by at least one size over inlet connection 


uma G 
Whil G = 2 an be 


found directly as a fun 
1.4(GPM)G 
(id 


it is More convenient to make the extra step and find 


tion of capacity in GPM by the expression 


maximum velocity 


For good operation, suction velocities should not exceed 
2 to 3 feet per second and for viscous liquids even lowe: 
velocities are desirable. The value du G/C can be esti 
mated mentally and a rough estimate made of the com 
parative importance of friction and inertia for a given 
installation. Changing values for d while changing inertia 
has an even larger effect on friction losse vhen flow 
streamline 

If a pump has flooded suction, ten feet of line, and 


negligible vapor pressure, inertia, and vetocity head; th 


total driving force available ts 14.7 pounds per squat 


second and 


inch absolute. If the velocity were 3 feet pes 
the line were 1 inch IPS, the maximum allowablk 
cosity would be 804 cp. However, for a one-half incl 
pipe (0.622 inch inside diameter), a viscosity of 282 cy 
would give H; max. equivalent to 14.7 pounds per square 
inch. From these considerations, it can be seen that smalle: 
lines at the sare velocities offer greater resistance to flov 
This explains why it is easier to handle viscous liquids at 


fairly | igh Capa ities rather than at rates of a few gallon 
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in hour. It is a common error to underestimate required 


line size for intermittent flow 


How to Increase NPSH ility of the pump it 
elf to handle high cosity liquids } function of il 
SIZ It ior a peed is taken 
| 


pump cylinads na «iated alve ize will be 


riven ¢ ipacity , lov 


rger, Not only w ert; with reduction in 1 
ind u max, for the er inlet pipe size but the value o 
reduced When vCT po 
ible, pump manulacturers pre le slower drive speeds for 


| 
viscous liquid Ihe fact that this may lead to higher 


friction losses wall be 


olf equipment mak it of interest conside! 


ol increasing NPSH in iddition o changimg line 


| 


ize and reducing lenyth 


Frequently, for convenience in materials handling o1 
to reduce a salet haza) j upp tan located at 
listance from the pump If the line is steam traced or 
inderground or 1s of pecial illoy it may be desirable t 
i ting line, « if undersize, and 
recast NPSH by othe mcan 

Several method I hown in 
NPSH vhen N ind d cannot be 


iderabl eX Pens 1 hie Lirte column o1 chambes 


to us wh an ext 


ip Tip ha 
ing flow 


Inertia pract 


© that 


iquid in the short 












Figure NPSH for Proportioning Pumps... 





column. The long run of pipe would have streamline fric- 
tion reduced to about one-third its original value and 
for turbulent flow it would be reduced to one-tenth of its 
original value. NPSH calculations for this type of instal- 
lation would show a vast improvement over the original 
condition and can be found by the usual methods of de- 
termining steady state losses, Hy would be the sum of the 
steady state values of friction and velocity head only 

Ihe surge column can also be designed to act as a 
check calibration column, an extremely useful device in 
maintaining pumps in efficient and accurate condition 

The limitation of this device is that there must be a 
flooded supply system H, min above H, equivalent to 
H, for steady flow. It can, however, be used on liquefied 
gas or Closed storage systems by venting the column ba k 
to the supply tank 


For cases where there is a suction lift, a closed surg 
chamber rather than an open column must be used, This 
is also true if the value of H, min-——-H, is less than the 
steady state losses, Hy. When prope rly operated the surge 
tank can greatly improve system performance, Care has 
to be taken to prevent internal air leal and to hold a 
proper equilibrium level by having the chamber full 
enough when it is sealed off. he drop in pressure for 
this chamber will be equivalent to Hg. ‘This requires more 
care by the operator than a column but has a wider 
scope for a variety of supply tank conditions 

lo simplify operation somewhat, an inverted bag type 
accumulator might be used. This must be arranged so 
that the static suction pressure corre sponds to only a pal 
tial inflation of the elastic bag and that the drop in pres- 
sure due to dynamic losses does not cause the remaining 
gas in the bag to expand completely to full volume, This 
can be done if the gas bag volume is known and gas is 
released to allow a measured amount of liquid to pre- 
fill the chamber; Le.,; practically the reverse of usual ac- 
cumulator practice 


SYMBOLS USED 


a liquid acceleration, feet per second per second 

C liquid viscosity, centipoise 

dsline inside diameter, inches 

D plunger diameter, inches 
Ek, pump volumetric efficiency, decimal value 

f tanning friction factor 

Gs specific gravity, water at 62.4 pounds per cubic foot 


GPM maximum pumping capacity per cylinder, gallons per 
thinute 
He head, feet of liquid pumped 
Ha total dynamic head loss, feet 
Hy friction head, feet 
H; inertia head, feet 
H, pump inlet height above reference, feet 
H,. liquid level above reference, feet 
Hy, velocity head, feet 
I, maximum pump stroke, inches 
n crank shaft revolutions per minut 
J length of supply line, feet 
P, pressure on liquid surlace, psia 
P, liquid vapor pressure, psia 
R length of pump connecting rod, inches 
u__— liquid velocity, feet per second 
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Example 1—Turbulent Flow 


A pump with 1% inch diameter plunger and 3 inches 
maximum stroke length is driven at 58 strokes per minute 
Ihe inlet port size is 2 inch and it is assumed to be 
pumping a light fuel oil, The fuel oil has a specific gravity 
of 0.85 and a viscosity of 3.1 centipoise. Flow would be 
streamline for at least one third of the time between the 
start of the stroke and maximum velocity. There is a 
chance that flow does not become turbulent at all during 
the stroke 

In this case, 


Ln D)’ 3) (58 1.25 
u max 999 d 99 0.662 


+07 feet per second 


d(u max)G (0.622) (3.07) (0.85 
; : 0.524 
( 1 
N(u max)n 
Ha max Hl, max 07 l L/2R 
$07 
15 5.07 58 
Aa 1.2 10.4 feet 
0 / 


In the accompanying figure, the individual components 
of dynamic loss are shown between the start of the stroke 
and maximum velocity. If flow at maximum is assumed 
to be streamline Hr max will be 0.67 foot and Hy, max, 
0.29 foot 

If flow is assumed to be turbulent at maximum, Hy; 
max. will be 2.15 feet and Hy max. 0.16 foot. It is as 
sumed that flow becomes turbulent for values of du max 
G/C above 0.27, The small friction component for the 
streamline portion of the cycle does increase very slightly 
faster than inertia declines at the very start of the stroke 
but its effect is very minute and by the time turbulent 
flow can occur the increase in friction loss is much too 
small to produce a peak value greater than inertia alone 
at maximum. If turbulent flow is assumed from the start 
of the stroke its early values would be lower than for 
streamline flow since it approaches maximum by the 
slower starting sine squared curve. So would velocity head 


These comparative magnitudes for the three factors 
which combine to produce Ha are typical and more 
strongly turbulent flow would show a lesser proportion 
of friction loss in the total effect, Ha 


Example 2——Streamline Flow 


If the same installation is taken as handling a liquid of 
70 cp viscosity, flow will be definitely streamline since 


d(u max)G 0.622 5.07 
0.023 


In the accompanying figure the relative magnitude of 
inertia friction and velocity head are shown. It can be 
seen that the friction component is now of greater sig- 
nificance than inertia. An entirely different curve for Ha 
results, producing a pe ik value considerably greater than 
either component alone at maximum 
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N(u 


Hy max 64 


max )C (1 
6d°G (646 


5) (3.07 


(0.622 


H, max = 0.29 feet as in Example | 


H, max 10.4 feet as in Example | 


Ha max \ max + (Hr m 


\ 


18.7 


This predicte 
the figure. If t 
two feet, it « 
tarily would be 
pheric or 6 psi | 


Even if th 
always the pos 
joints, fittings or 
happe ned where 
tion’ and the 
viscous “ Au bi 
annoying reason 
pump. If there 
past the plunge 
S18 ently remain 
cases the pump 
fail to deliver lig 

It is apparent 
viscous liquids al 
to the limitation 
can operate witl 


centipoises as far as check valve operation goes 


difficulty is that 


pump and it cavitates, 


unsatisfactory av 


If the suction 
the pump inlet, 


I. D., Ha max will be much different 


u max 


d fumax 
c 


646 


Dynamic losses 
half of the origi 
pipe size, all othe 


10.4 r (15.5 
feet 


d value for the 
his installation 


an be seen that the inlet 


more than 16 fe 


low atmospheric 


liquid vapor pressure is neglig 


| 


sibility of intern 


through the pu 
the 


| 
jump ODVIE 


s for loss of acc 


is a steady seepas 


r packing the pump del 


below its pred 
may become ( 
uid altogether 


that many installations of only 


re apt to be tro. 


s of the pump itself since 


i liquid viscositie 
the installation 


ailable NPSH 


line is In reased 


¥%-inch IPS (iror 


0.824 0.85 


0.1 foot 


are thus found 
al value by incre 
r conditions rem 


| 
liquid was considered to 
ibbles are one 


of the most cor 


functioning erratically be« 


ax +H 
\ 108 


peak of Ha is shown in 
had a flooded suction of 
pressure momen 
‘ 


et ol liquid below atmos 


there 1s 
i) leakage at pipe 


has 
musly had lood suc 


mp stuffing 


unon and 
uracy In a proportioning 
re of air into the line or 
hivery Ww ll con 
cted value nd in some 
ompletely airbound and 


moderately 

not due 
plunger pumps 
s up to several 


iblesome. This 


thousand 
The us ial 
suppresses or starves the 
iuse of 
to one size greater than 
1 pipe size) or 0.624-inch 


0.0176 
6.0 feet 


5.0 feet 


\ 62 7.9 feet 
to be cut to less than 
ase from 2 to Y%-inch 
aining the same 


Example 3——Pump Layout Problem 


A feed rate of 2 gpm max of Ethyl Acetate solvent is 
required. Will a %-inch line be satisfactory if a run of 
20 feet is required and minimum supply head is only | 
foot above the simplex pump inlet 


For Ethyl Acetate P, 72.8 mm Hg, or 1.41 psi 
G 0.89 
Cc 0.46 cp 
1.4GPM 


u max rE TYE 1.13 feet per second 
4 < 


d (u max) G 824) (4.13) 0.89 
( 16 


This is strongly turbulent flow and friction losses can be 
ignored, 


N (u max) 0) (4.13) 
Ha max H, max 13 i3 19.2. feet 
Installation is near sea level and P, is taken at 14.2 psi 


minimum. The minimum available NPSH at pump inlet 
is determined as follows 


Coan 
l 

NPSH = 1.0 +~G 99° (14.2 Ha 
NPSH 34.2 19.2 feet 15 feet 


Vhe liqu d would not iporize However, pressure will 
be well below atmo ph ri o the system should be 
fully piped and operated 


Example 4—Pump Layout Problem 
Suppose the liquid 


trated caustic soda 


in Example 3 had been 
solution with a specific gravity of 
1.53 and a viscosity of 6U centipolse Would the 


stallation | satis! y? The 


1 concen 
ic in 


pressure of the 


pumping 


NPSH ] " 
Min avail ible p 


This value is too , i) pump NPSH require 
ments. Therefore, supply line should be 
Chis increase to | | will wis i 


/ Ofeet 


used 


© a marked increase 
in minimum availal 
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Independents Do Big Share of Oil Business 


PETROLEUM REFINER study of oil company annual reports reveals 


a 


that in 1955, small operators: 


® Refined 11 percent of all U. S. oil 


® Produced 38 percent of all domestic crude 


© Drilled 78 percent of all U. S. wells 


SMALL COMPANIES and 


pe ndent operators 


inde 
with crude oil pro 
refinery 
10.000 


duction and/or runs averag 


ing less than barrels daily 


accounted for 
Thirty-eight percent of all U.S 

crude output in 1955, compared with 
1) percent in 1954 

®@ Eleven percent of all U.S 
ery runs, compared with 13 percent 
in 1954 

® Seventy-eight percent of 
drilled. 
1954 


lor 


refin 


all 


compared with 


do 
mestic wells 
BO percent in 


‘These 


tained 


1955 ob- 


PETROLEUM 


figures were 


from a REFINER 
all 


S. companies with refinery runs 


study of available annual 


of | 


and /or crude production over 10,000 


reports 


barrels daily 

studies, the 
slightly 
smaller proportions of industry oper- 


1954. How 


signifi 


Compared with earlier 


indepe ndents accounted for 


last year than in 
had shown a 
1954 1953 
little difference 
of I S 


by 


ations 


evel they ant 


from 


incre 
latest 
the 


ase in ove! 
data show 
proportions ope ration 


accounted — for independents in 
1955 and several prior year 
Strong the Il S 


oil industry is reflected in the 


competition in 
ranking 
as indi 
In 1955, 


numer 


of companies in the industry 


cated in the adjacent table 
there 
Some 


rankin 


as in prior years, were 


ous changes in rank companies 
the 


other com 


achieved higher than in 
Conversely 


hold 


lowet 


pres 1OuUS VCal 


failed to their forme 


took 


pant S 


rankings and positions 


+ +> 
++ 





Domestic Refinery Runs and Crude Oil Production of U. $. Companies in 1955 


(Data from all available annual reports of U. S$. companies with refinery runs and/or crude production above 


COMPANY and RANK IN REFINING 


(1-A) Standard (N.J, 
1. 


ry 
3. 
4. 
5. 
6. 
7. 
8. 


9%. 


for Stan 
Humble, 


i———— | 
|i ono} 


10,000 barrels daily.) 


CRUDE RUNS TO STILLS 


Total 
Barrels 


Barrels 
Daily | 


Percent 
of U.S. 


CRUDE OIL 
PRODUCTION 


Percent 
of Runs 
to Stills 


Barrels 
Daily 





U.S. Affiliates, 
Total 

Standard (N.J.) 
Affiliates 

Esso Standard Oil Co. 

87%, of Humble O. & R. Co. 

Carter Ol! Co. 


Net Share of U.S. 


286,160,000 | 784,000 | 


274,439,850 

188,705,000 
78,434,850 
7,300,000 | 


751,890 
517,000 
214,890 | 


20,000 | 





“Standard oul Co. (Indiana) 
Gulf Ol ¢ Jorporation 
The Texas Company 
Soc ony Mobil ou Company 


219,540,930 | 
214,572,000 | 
209,512,449 

199,126,845 | 


601,482 | 
587 ,867 
574,001 
545,553 


10.48 
10.05 


414,300 a 
| 


310,851 
57,000 


*274,083 


230,731 | 
394,302 | 
260,327 





She rl ol Cc tom 
Standard Oil Co. af California 
Sinclair Otl Corp. 
Cities Service Co. 

9-A Humble ou & Refining Co. 
Sun ol Cc lompany 
Phillips Petroleum Company 
Atlantic Refining Co. 
Tide Water Assoc lated our Co. 


Pure Ol Company 

Union Oil Co. of California 
Continental Oil Company 
Standard Oil Co. (Ohio 

Rik hfie eld ou © lorpor ation 
Sunray Mid-Continent Oil Co. 
British Amert Ol Co, 
Skelly Ot! Company 

The Ohio oul Company 
Plymouth Ol! Company 
Delhi-Taylor Oil Corporation 
Clark Otl and Refining Corp. 


c olor: ado Ol and Gas Corp. 
South Penn Oil Company 


tTotal, 27 Companies 
Remainder of Industry 


rotal, United States 


* Includes natural gas liquids. 
Jard 
and Carter. 


; excludes other data on that company 


168,896,000 | 
1168,698,278 | 
157,173,601 
96,225,000 | 
90,155,000 
‘87, 136,964 
83,458,345 | 
71,618,000 
61,010,845 | 


462,724 | 
$462,187 
417,000 
263,628 | 
247,000 


167,153 
60, 492, 335 165,731 
57,471,000 | 157,453 
53,170,645 | 145,672 
47,234,939 129,411 
121,940 
99,399 
97,742 
46,587 

15, 483, 7380 42,421 

11,345,000 | 31,082 

10,300,000 28,219 

8,335,468 22,837 


44,508, 000 
36,281,030 
35,676,000 
17,044,574 


13,164 
8,791 


4,804,913 
3,208,715 


6,639,641 
840,359 


2,428 485,656 
301,732,344 


2,730,218,000 | 7,480,000 





t Total Western Hemisphere. 


6,807,000 





278,000 
*269, 261 
135,820 
126,296 | 
357,300 
115, 376 
*125,200 
*101,518 | 
89,626 | 


144. 7 


48.3 


66,859 
103,837 | 
*134,440 | 
731,406 


56,791 
*80,121 
28,753 
68,014 


98,404 
17,647 
3,825 


4,145 
10,254 116.6 
53.0 
a. 2 


3,519,346 
3,287,664 


91.0 


t Includes Item (1-A 
and its subsidiaries, 


Esso Standard 
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FIGURE 1—The high suifur, nitrogen, and oxygen content of shale-oil crudes may be reduced by recycle hydrogenation. Here is the flow diagram 
of the process which was used to obtain these data 


Recycle Hydrogenated Shale-Oil Crude 


These pilot plant studies show that recycle hydrogenation of shale oil 
crudes produces gasoline and cat cracking stock of good quality. 


R. L. Crecelius,* E. O. Knidschy,* E. R. White, 
P. L. Cottingham and W. |. R. Murphy 
!. S. Bureau of Mines, Laramie, Wyoming 


7 3 


RECYCLE DESTRUCTIVE hy- ature, the product is |e volatile, and retorting at 1200 1] produces 99 vol 


drogenation at 3000 pounds per most of it is obtained as a 725 F. end ume percent of table low-sulfur 
square inch and 890 F. of shale oil point catalytic cracking stock, Fixed low-nitrogen gasoline having 89 
from the gas-combustion retort pro- hed catalytic cracking of this stoch leaded-research octane. ¢ omposition 
duces 106 volume percent of stable produces a gasoline with 92 unleaded of this gasoline 


indicates that it alse 
low-sulfur, low-nitrogen naphtha that research octane number 


In approxi hould be a satisfactory catalytic 
would be suitable as a catalytic re- mately the same yield that i ob iorming sto 


forming feed stock. At lower te mper- tained from East Texas light gas oil Sulfur, nitrogen, and oxygen 
* Present address: Shell Development Company Re cycle destructive hydroge nation der 
Emeryville, Calif 


| 
® Present address: Shell Oil Company, Houston ol high-te Ii pe rature shal oil from uch large pre portion 


ivative of hydrocarbons occur in 


in Colorado 
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shale oils—for example, over 60 per- 
cent of an N-T-U oil®—as to necessi- 
tate destruction rather than removal, 
if good yields of liquid fuels are to be 
obtained from this source, Several in- 
vestigzators have reported results ob- 
tained in single-pass hydrogenation 
of this type of shale oil, Hoog et al,* 
using a cobalt-molybdenum -carric1 
of 50 to 150 
atmospheres and temperatures of 375 
to 475 C Smith and 
ers,'' tungsten 
4000 pressure 
the 690 


produced good diesel fuc ls 


catalyst at pressures 


and co-work- 
using a sulfide-nickel 


sulfide catalyst at psi 
and temperatures in 
to 770 F 


and 


range 
smaller percentages olf gasoline 


of low octane number. Better nitro- 
yen removal and reduction in quan 
tity of 
be desirable in 


toch 


high-boiling fractions would 


preparing catalytic 


cracking Pelipetz and associ 


cobalt 


att using molybdate and 


tungsten-sulfide catalysts at 9000 psi 
and the 


pressure temperatures in 


range 750 to 950 I produced an oil 


essentially free of sulfur and nitrogen 


and suitable for further processing by 


standard pe troleum method 


The purpose of the present worl 
tudy 
at 5OOO psi 
shale oil | 
of gasoline 


shale 


was to recycle hydrogenation 


pressure Of raw crude 


to prepare a maximum 


boiling - range material 


from oil produced in the gas 
combustion retort of the 


Mines at Rifle, Colo 2 


a maximum of 700 F. end-point cata 


Bureau of 


to prepare 


lytic crackine stock from this crude 


and >) to 


prepare a maximum oO 


material from shale 
1200 F. by 
the 


Wyo 


gasoline-range 
oil produced at the en 


trained-solids method of Bureau 


of Mines at Larami 

Properties of the shale-oil crucdes 
produced by the Bureau of Mines in 
the entrained 


Table 1. As 


shown by the properties, retorting at 


gas-combustion and 


solids retorts are given in 


1200 F. in the entrained-solids retort 
produces a lower gravity oil which 
contains more sulfur and nitrogen 
compounds and has a lower boiling 


range distribution than does gas-com 


bustion crude, Dinneen’ has shown 
that shale oil from retorting at 1200 
F, also contains a much higher per 


centage of aromatic compounds than 


oil from retorting in lowe: 


tempera 
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ture retorts suc h as the vas-¢ ombus- 
tion retort. 

Before each recycle study with 
these oils, single-pass runs were made 


to determine approximate operating 





To establish reaction 
equilibria as rapidly as possible, the 
charge stock for the startup 
period of each recycle run was a 
blend of fresh feed and recycle oil 
from 


conditions 


used 


these preliminary studies. A 
correction for this was made in the 


material balance. 





1. Gasoline from Gas-Combustion Crude 


For the destructive hydrogenation 
of gas-combustion crude to produce 
a maximum of gasoline, operating 
Table 
The recycle ratio of 1.03 gave a 


high the 


charge to gasoline-range boiling ma- 


conditions were those shown in 
9 


degree of conversion of 


terial, with the net production of 
little recycle oil. About one-half of 
the vas produced was C4-plus ma- 


terial 


lhe run was divided into test peri- 


ods of six hours each. The sulfur and 
nitrogen contents of the gasoline were 
TABLE 1 
Properties of Shale-Oil Crudes 
Gas-Com-| 1200 F 
bustion Retort 
Crude Crude 
ASTM, Distillation, F 
It 73 9 
) percent 69 5 
O percent 427 
0 percent 48 
0 percent 621 $50 
10 percent 664 448 
0) percent 695 525 
60 percent 716 614 
70 percent 7 659 
End point 733 664 
Rex er olume percent 70.0 0 
I ime percent 0 ) 
Cor it API 19.2 14.3 
r, weight percent 0.67 0.95 
N itroge weight percent 2.10 $3.22 
Viscosit SI 100 | | 311 
Pour point, I 19 ) 
TABLE 2 
Hydrogenation of Gas-Combustion Crude 
to Produce Gasoline 
Operating Conditions: 
lemperature 
Cata t, average | X80 
Catalyst, maximum | SO°3 
Pie re, p.s.i.g $000 
pace velocity, Vo/Ve/hr 0.98 
Throughput, Vo/V« 42.16 
Hydroge feed rate, SCF /bbl 6,000 
Hydrogen consumption SCF /bbl. of 
eed > 040 
Ker le rati re le /tresh teed OS 
Material Balance, Percent of 
resh Fee« 
ra ine ime perce t U94 
Re le oil, weight perce 7 
Water, weight percent 0 
Cata t deposit, weight percent 0.2 
Gas, total, we t perce . 
{ i « “4 
(4-plu ine me pe t i 
l we t perce 
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FIGURE 2—Equilibrium conditions of sulfur and 
nitrogen in the product obtained after 
the first six-hour test period 


were 


determined for the different p riods, 


and the results are shown in Figure 


TABLE 3 
Gasoline Prepared From Gas-Combustion 
Crude 
Recycle 
Gasoline Oil 
ASTM, Distillation, F 
IBP 03 
>) percent 136 
10 percent 59 
UO pe ent 0) 
1) percent 12 
10 percent 4 
End poi 404 
RK e perce 05.0 
I olume percent :.2 
Gravit \PI 57.6 7 
r, weight percent 0.05 0.06 
itroge weight percent I ) 
lar acids, volume percent 0.0 
lar bases jJume perce ) 
Doctor test wee 
(Cu. strip corr j 
Composition, Volume 
Percent: 
Parafli 0 
Naphthene 10 
Olet i 
Aromati 
Reid r pre re i 
G \STM.1 OO 1 5 
( ( di 00 ) 
Ind veriod j 
Anil point, | 7 
Diesel index 67.4 
Octane. } ea 1s 
Oct I rel 6 
Octane, | ! Ikl 
Oct e,} t 
Octa I [EI 64 
Octane, I TEI 7¢ 


2. Although percentages of these ele- 
ments were low 
they 
first sample than in later samples, in- 


throughout the run, 
were somewhat higher in the 


dicating that equilibrium conditions 
were attained by the end of the first 
six-hour test period. 

A composite sample was prepared 
which consisted of all gasoline pro- 
duced after the 


first six hours of 


operation. Properties of this gasoline 
Table 3. It 


little sulfur or nitrogen and had low 


are given in contained 


gum content and excellent oxidation 
stability; the hydrocarbons consisted 
mainly of paraffins and naphthenes 


Clear 


numbers were very 


motor and research octane 


low, but by add- 
ing 3 ml. of tetraethyllead these were 


increased to 73 and 76 respectively 


Although — the 


lowet 


octam ratings are 


than modern engine require 


ments, the gasoline would be suitable 
for blending purposes or for catalytic 
reforming charge stock. 

The small quantity of recycle oil 
contained little sulfur and nitrogen, 
and the diesel index of 67.6 indicated 
that it 


could be used as high-cetane 


diesel fuel, if desired 





2. Cracking Stock from Gas-Combustion Crude 


For the preparation of catalytic 
cracking stock by recycle hydrogena- 
tion of gas-combustion crude, a prod- 
uct having an end point in the range 
700 to 725 F. 


done 


was chosen. This was 


partly because of the non- 
nature of the highe: 
Cady 


and partly because of diffi- 


hydro« arbon 


boiling oil, as shown by and 
Scelig. 
culties encountered in the handling 
of a heavier recycle stock obtained in 
preliminary experiments, 

For this 


avoid the production of large quanti- 


work, it was desired to 
ties of low-octane naphtha; therefore, 
a reaction temperature of only 784 F 
This was 105 F 


used for the 


was used lower than 


had 


hydrogenation 


destructive 
of this oil, but 
Table 4. 


similar to those used in the preceding 


been 
other 


conditions, shown in were 


run, although recycle ratio was of 


necessity somewhat lower because of 
the difference in cutpoints of the 
products The recycle ratio of 0.87 
was used after measurement of prod- 
ucts during the early part of the run 
that 


the recycle 


indicated a ratio of 1.0 caused 


stock to be consumed 
more rapidly than it was being pro 


duced An 10.4 


volume percent of recycle stock dur- 


accumulation of 


TABLE 4 


Hydrogenation of Gas-Combustion Crude to 
Produce Cracking Stock 


Operating Conditions 
pe ture 
erage, F 
Axil if 
’ " Vo/Ve 
Vo/Ve 
d rate, St 


imption 


Re le ratio, re« le /fresh feed 

Material Balance, Percent of 
resh Feed: 
distillate, volume percent 

i lume percent 
weight percent 
weight percent 

t deposit, weight perce 


weight perce 
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8 i2 6 20 24 2 
THROUGHPUT, VOLUMES OIL 
PER VOLUME CATALYST 


FIGURE 3—Recycle hydrogenation of gas 
combustion crude at mild temperature yields 
a low-nitrogen catalytic cracking stock 


that a recycle 
the e 


ing the run indicated 


ratio somewhere between two 


values would have been more nearly 
appropriate. 

Yield of hydrogenated 
high, 94.5 


indicated by the preceding discussion 


di tillate 


was volume percent; a 
this could have been increased several 
more percent through proper adjust 


ment of the recye le ratio Total liquid 


yield was 104.9 percent, and gas yield 


wa very low, only 2.4 weight pel 


cent 
lo establish the 


obtain equilibria, the run was divided 


time required to 


into test periods of six hours each 


Limited data were obtained on the 


product from each period These 


lable 


time wa 


data, presented i »and Figure 


», show that more required 
to establish equilibrium lor nitrogen 
removal than was required in the 
hydrogenation at high 
and the 


complete Nitrogen 


temperature 
nitrogen removal was not as 
content of the 
product changed greatly during the 
howed 


16 hour 


first 18 hours of operation but 


little chang during the last 


Catalytic cracking studies wer 
made of the oil from each te t period 
with the result lable 6 


lractions 


shown in 
Lh complete distillate 


} 


which included approximately 25 


percent naphtha were charged to the 
cracking unit 
tha in the ch 


to the 


undoubtedly the n iph 


ire tock contributed 
high gas production observed 
during most of the catalytic cracking 
run 

Nitrogen content of the 


tillate had a 


harge dis 


marked effect on the 


TABLE 5—Cracking Stock Produced From Gas-Combustion Crude 


rEST PERIOD 


AST M, Distillation, F 
IBP 


» percent 


‘ 
reent 


“ 
« 


troge eight percent 
Composition, Volume Percent 
Par + naphthene 





Recycle Hydrogenated Shale-Oil Crude... 





quantity of cracked 
duced. Over the 


contents studies and under the crack 


gasoline pro- 


range of nitrogen 
ing conditions employed, the yield of 


new gasoline (Figure 4) appears to 


be an inverse linear function of the 


nitrogen content. For those samples 
in which 
0.10 


samples after the eighteenth hour of 


nitrogen was reduced to 


percent or less, including all 
operation new cracked gasoline yield 
was nearly as great as would be ob 
tained from East ‘Texas gas oil under 
yield of 


total gasoline in the product from 


similar conditions, Average 


single pass catalytic cracking of these 


three samples was 57.4 volume per 


4.2 


cent of the cracking stock or 5 
percent of the original crude oil 
Product 


cracking of the 


gasolines from catalyti 
light 


test periods 4 through 6 were com 


distillates from 


bined, and properties of the com 


y 50; 
5S | 
Ww 
“1 
“an 
tu 
Ge 


UI 


05 10 15 20 25 30 35 .40 


NITROGEN IN CHARGE, 
WEIGHT PERCENT 


FIGURE 4—The yield of gasoline from hydro 
genated crude is related to the nitrogen content 
of the cat charge 


TABLE 7 
Catalytically Cracked Gasoline 


ASTM Distillation, F 
IBbP 


> percent 

10 percent 

1) per ent 

OU percent 

00 percent 

End point 

Recovery, volume perce! 

Loss, Volume percent 
Gravity, “API 
Sulfur, weight percent 
Nitroges 
Gui, Cu. dish, mg/l00 mi 
Composition, Volume Percent 

Parattine 

Naphthene 

Olefin 

\romatk 
Octane, F-2, clea 
Octane, F.1 
Octane, | 


weight percent 


cleat 
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posite gasoline are shown in Table 7 
Octane 


not as high as would be expected for 


number of the gasoline was 
catalytically cracked gasoline, owing 
to the low-octane hydrogenated gaso- 


line present in the charge stock; how- 


ever, if it is the gaso- 


that 


charge 


assumed 


line portion of the went 
through the cracking unit unchanged, 
with octanes similar to those shown 
in Table 3, that 


unleaded blending research octane of 


calculation shows 
the new cracked gasoline would have 
to be 92 to produce the 74-octane 


product that was obtained 


TABLE 6—Catalytic Cracking the Stocks Produced From Gas-Combustion Crude 


Conditions: 


talvet 
i 


Space 
PEST PERIOD 


Charge Oil: 
Nitroge weight percent 
(,asoline lume perce 

Material Balance 
vasoline olume percet 


, weight percent 


| 
Gas oil, volume perce 
f 
{ 


t deposit 


43-Activity Silica-Alumina 
iy) 
4:1 
1.1 





3. Gasoline from 1200 F-Retort Crude 


Operating conditions and material 


recycle destruc tive 
1200 F 


lo produce a gaso- 


balance for the 


hydrogenation of crude art 


lable 8 


as high an octane rating as 


given in 
line with 
possible, average reaction tempera 
at 903 F. This 
highest level that single 


pa experiments 


ture was maintained 


is about the 


show Lo be con- 


istent with good liquid yields at the 
pace vi locity of 1.0 volume of oil per 


volume of catalyst per hour. Under 


these conditions 91.2 volume percent 


of the crude was converted to 


line, and only 53.2 


vaso 
percent was ob 
tained as recycle stock. ‘The low pet 
indicated 


0.60 


centage of recycle stock 


that the recycle ratio -of was 


TABLE 8 
Hydrogenation of 1200 F-——Retort Crude 


Operating Conditions 
lemperat 
Cata t, average | 903 

( tal t ! ixi if ; 
Pre re, psig 5,000 
‘ “ F 1 (4) 
Lhroughy $4 
i | wen tee OO 


iH 


Re le rati 
Material Balanc 
Fresh Feed 
C,asoline, \ ime percent 


e, Percent of 


Recycle oil, volume perce 


\ t peret 
Wa weight px 


08, Weight per 


perce 
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that 


continuous opera 


approximately the maximum 


could hy u ed for 
tion 


The 


periods to 


run was divided into nine test 


permit determining — the 
variation of sulfur and nitrogen con 
tent of the 
during the 
data 


content 


hvdrovenated gasoline 


course of the run. The 


Figure 5) show that nitrogen 


decreased greatly with in 


creased throughput, but sulfur con 


slightly. 


tent changed only 


ENT IN GASOLINE 


- 
1) 


WEIGHT PER 


A A 2 | A z j 
6 20 24 28 32 36 
THROUGHPUT, VOLUMES OIL 
PER VOLUME CATALYST 


FIGURE 5—Recycle hydrogenation of the 
1200F-retort crude produces a motor fuel 
blending stock of good quality 
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Properties of the blended gasoline 
are given in Table 9, The blend con- 
sisted of products from test periods 
which the 


than 0.10 percent 


in nitrogen content was 


less and included 
gasoline from all but the first 8 hours 
of the run. The blend was analyzed 
for hydrocarbon types and was found 
percent of 
Part of it 


close-boiling 


to contain 36 aromatic 


hydrocarbons was sepa- 


rated into fractions, 


which were analyzed with the mass 


spectrometer for individual aromatic 
compounds; it was found that three 
components, benzene, toluene, and 
xylenes, composed over 10 percent of 
the gasoline, The gasoline was water- 
white, was color stable, and had no 
objectionable odor. The octane ratings 
of 67 and 75, clear motor and research 
method, and 84 and 89, respectively, 
with 3 ml. of tetraethyl-lead, were fa 
superior to those reported for gasoline 
obtained by hydrogenation of low- 


temperature shale oils 


TABLE 9 
Gasoline From 1200 F——Retort Crude 


ASTM Distillation, F.: 
IBP 


5 percent 
10 percent 
20 percent 
0 percent 
ent 
int 
ry, volume 
percent 


percent 

Loss, volume 
Gravity, °API 
Sullur, weight percent 
Nitrogen, weight percent 
lar acids, volume percent 
lar bases, volume percent 
Doctor test 
Cu. strip corrosion 
Reid vapor pressure 
Gum, ASTM, mg 
Gum, Cu. dish, mg 
Induction period, hou 
Composition, Volume Percent 

Paratitins 

Naphthenes 


ps 
1001 
100 n 
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Here's a description 


A simplified flow diagram of the 


hydrogenation equipment is shown 
The catalyst 


was placed in a 


in Figure | charge of 


150 ce l-inch di 
the 

upper o7 
filled 


Thermocouples 


ameter catalyst bed near bottom 
of the the 


was 


reactor, and 


preheating section with 
inert alundum grain 
a central thermowell were 


the three 


placed in 


located in catalyst bed at 


inch intervals, and temperatures 


were maintained by means of auto 


matically controlled electric heating 


elements which surrounded the re 


actor 


Hydrogen obtained from standard 
shipping cylinders was compressed to 


3000 psi in the flow-hydrogen stor 


age cylinders and to 5000 psi in the 
accumulators, At the be 


the the 


hydrogen 
ginning of run 
the 


4000 


pressure in 
reaction system was adjusted to 
hydrogen from th 


After oil feed was be 


psi with 


accumulators 


gun, metered water containing so 


dium chromate as a corrosion inhibi 


tor was pumped into one of the 


flow-hydrogen cylinders to displace 


hydrogen into the reaction system at 


i known rate When one flow cylin 


ler was de ple ted, hydrogen was dis 


placed from the second in a similar 





of equipment and methods used .. . 


manner while the first was bein 


drained of water and repressurized 


from the accumulator vessels 


Product oil was collected in one 


of two high-pressure separator 

lor 
hey 
sepa 
end of each period, Re 


sse] with 


which were placed on stream 


alternate two-hour period 
were drained to a low pressure 
rator at the 
pressurizing ol these 


hydrogen from the accumulator be 


they 
fl 


eliminated fl 


fore were placed on stream 


uctuations in pressure 


and space velocity. Gas withdraw! 


from the separators was regulated 


manually by means of a 30-to-1 gear 


| 


reduction valve which permitted 


changes in gas-withdrawal 
After 
sampled 
j 


impling device 


minute 


rates the gas was metered, it 


with a 


and 


was proportional 


Liq ud 


a continuou 


vented 
product was charged to 
team distillation column from which 
the desired product was taken over 
head yele 
as bottoms Recycle 
sh feed in the 


before it was 


and re« oil was removed 


oil was mixed 


with fre proper propor 


tions placed if the 


harge burette 


Cracking tests of catalytic crack 


stock were made with a catal 


C-activity testing init similar t 


that described by Alexander 


The hydrogenation catalyst w a 
cobalt molybdate of 
I By 

| 


obtained tn 


the type de 


rie and worker 


crush 


were mad 


nthetic ilica-alumina pellets 


The analytical methods 


ASTM 


were 


tandard procedure where 


ever pra irbon-t pr 
analyse ! it i were ce 
termine: by ica g idsorpuion 
d by 
Alex 


adrogen con 


obtaine 


ibed b 


ind oct 

the micre 10d descr 
ind H 
ulated from 
the 


inder 


umption the 


ultimate na charge ine 


product Catalyst depos ts were de 


termined from urbon dioxide orp 


Ascarite during re 


tion of eneratior 


italyst, Th 


of the hydrogenation « 


8§ spectrometer was used for 


ines ind pure aromat 
gasoline from h 


high-ten peratur 
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1939 40) «(41 42 43 44 45 46 


1947-1949 = 100 
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Higher Prices in General Would Support Higher Oil Prices 


Prices of petroleum and products traditionally stick close to the trend of prices of all com- 
modities in the aggregate. All commodities are likely to increase around midyear. If they do, 


oil prices probably would, too. 


Will Oil Prices Go Up? 


THE ANSWER to 


may be determined mainly by the fu- 


this question 


ture trend of prices of commodities 


in general, If prices in general go 


higher, as they now seem likely to do, 
then prices of petroleum and products 
probab!y will go up, too. 


As shown in a chart and _ tables 


herewith, prices of oils in the past 
have stuck very close to the trend of 


index of Wholesale Prices 


(All Commodities vs. Crude Petroleum and 
Petroleum Products.) 


Source: U. S. Bureau of Labor Statistics. 
1947-1949 00 


Crade 
Oud 


Com- Oud Com 
YEAR | modities| Products 


| modities| Products 


All Crade | All 
YEAR 


1926 65.0 08.1 1042 |} 64.2 

1927 62.0 713 1943 67.0 
1028 62.9 70.6 1044 67.6 42 
1920 619 60.9 1945 68.8 62 
1930 | 66.1 wa 


58.7 
614 
t 


1046 78 3 
1931 47.4 18.7 1047 6.4 SN 
1932 i 421 44 1048 1044 Hl 
1933 428 40 1949 00.2 | 100 
1034 48.7 49.5 1950 | 103.1 103 
1035 52.0 wO! 
1951 | 1148 110.5 
1936 52.5 iM 1052 111.6 109.3 
1937 1043 110.0 112.7 
1938 f 49 1054 | 1104 110.8 
1939 t |} 513 1055 110.7 112.7 
1040 } 49.1 
1955: Dee.) 


; 3 115.6 
1056. Mar.| 
| 


1041 | | 660 112.9 117.5 
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prices of all commodities in the ag- 
gregate, 

Since last fall, prices of all com- 
modities combined and prices of pe- 
troleum products have been mod- 
erately increasing. Oils have increased 
somewhat more than other commodi- 
ties 

If prices of oils are to increase sub- 
stantially in coming months and hold 
at the higher levels, they probably 
will do so only with the support of 
similarly higher prices of other com- 
modities. 

The stage may be about set for this 
to happen. It is indicated that a new 
general wage-price increase may be 
sparked at midyear by the steel in- 
dustry. Steel wages are expected to be 
raised 15 to 20 cents an hour and 
steel prices about $10 a ton. Subse- 
quently, wage and price increases 
may occur in many other lines, as in 
the past when steel led the way. 

Higher prices for oils around mid- 
year might be in line with the trend 
of prices of commodities in general. 


Higher 


justified by past and prospective in- 


prices for oils would be 


U. S. Average Prices of Gasoline in 
50 Cities, by Years 


Source: The Texas Co., via API. 
Cents per Gallon 


Service | Service Service | Service 
Ste. | Sta. S Sta. 
Exel. | : ixcl. Incl 
Tax | YEAR F | Tas 


25.12 25.13 1938 19.51 
25.41 b 1939 } 18.75 
29.74 | 29.8 1940 f 4) 


26.11 26.: 1941 
24,82 2! 1942 
21.06 21.97 1943 
19.46 | 1944 
20.09 | 1945 


1926 20.97 1946 
1927 18.29 | 1947 
1928 17.90 1948 
1929 17.92 21.4% 1949 
1930 16.17 | 1950 


1931 
1932 


12.98 1951 
| 13.36 
1933 12 
13 
3 


> 4 1952 27.56 
1953 28.69 
4 | 1954 28.95 
5I 1955 29.07 


9 
3 
4 
1934 
1935 


1955 Dee 
1956 Mar 


1936 14.10 


| 29.00 
1937 14.59 


29.12 





creases in costs of labor and materials 
and the increased costs of finding and 
developing oil reserves. 

Heretofore, in spite of higher costs, 
prices in the oil industry have been 
held 


pressure of ample supplies of domestic 


down, partly because of the 


and foreign crude. However, con- 


tinued increases in costs now threaten 
to curtail supply. Higher prices for 
oils now seem more necessary to bring 
forth adequate supplies for the future 


Crude Price Changes in Mid-Continent, 
California, and West Texas, by Years 
(Dollars Per Barrel) 


Okla, | 
Kans Long 
36-36.9 Beach Sour 

Gravity | 27-27.9° | 30-30.9° 


1937. Prior te Jan $1.10 $0.78 
January 28 0.88 
1938: October 12 0.75 
1939: No Changes 
1940: February | 
1941: March 29 0.82 
April 1 
April 24 
May 20 
May 21 
May 23 
1942: Feb. 3; frozen at Oct. 1, | 
1941 level 
1943; 1944; 19145: No Changes; 
rices frozen | 
1946: April |: OPA Raise 
July 25° Oil Prices de- 
controlled 
August | 
November 15 
November 19 
1947: March 10 
March 19 
July 1 
October 15 
October 16... 
December 6 
December 27 
1948: No Change 
1949: June I 
1950: December 12 
1951: Frozen at Jan. 25 level 
1952: No Changes; Frozen 
1953: Feb. 16; decontrolled 
June 15 
1954: No Change 
1955: No Change 
1956: No Change 


Calif, West 


Texas 
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How to Design Cooler-Condensers 


This method eliminates the mass transfer coefficient from the design equa- 


tion. A graphical determination of the gas-liquid interface replaces trial-and-error 


calculations. 


G. H. P. Bras 
Chemical Construction C »rporation, New York City 

THE COOLING and condensation of saturated gases 
is a very important unit operation in the process industries 
The design of tubular cooler-condensers has long been a 
tedious and difficult problem. This article offers a sumpli 
fied design method, 

The Colburn-Hougen method has been simplified 
Introducing the factor, F’ = (L,/C,,) (Pr/Sc), per- 
mits the elimination of the mass transfer coefficient from 
the design equation. This reduces the number of physical 
constants that need be calculated from point to point. A 
graphical determination of the gas-liquid interface con- 
ditions replaces the trial and error calculations of the 
Colburn-Hougen method. 

A sample calculation using the simplified procedure 1S 
given. A cooler-condenser for a saturated mixture of 
carbon dioxide and water vapo! 1S designed ‘Tube arca 
calculations using this simplified method show only 0.5 
percent error compared with the trial and error Co'burn- 
Hougen method. 

‘T he Same example cal ulated by Cairns approximation 
method resulted in an error of 27 percent in tube area 
Present Design Methods 


is in contact with a cold tube surface with temperature 


When a gas-vapor mixture 


below the dew-point of the gas mixture, simultaneous heat 
and mass transfer occurs, In a tubular cooler-condenser 
both mass and heat are transferred in the direction of the 
tubes. The rate of this transfer depends upon the co 
efficients and the driving forces available. For the design 
of cooler-condensers these coefficients must be calculated 
and the driving forces determined 


Except for the direction of heat and mass transfer and 


' 


absence ol tubs walls the mechanism ol transter in a 


cooler-condenser can be compared with that encountered 
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in a water cooling tower Attempts have been mad 


des lop a desion procedure for cooler-condense: 
to that used for water cooling tov 
translfer coefficients were combined 


| heat in thi 


for the enthalpy or tota 


posed by Merkel 


the desien of tubular dehumidifiers by 


been cde 
(,00dma 


‘| he prin iple h i 


ley,’ and others. In deriving the desien 


{ 


ba it is assumed that mass transfer i | 
the difference in absolute humidity ind the 
Prandt! and Schmidt numbers equals unit The 
umMption 1s approximate ly true tor cooln towel Ihe 
econd 1s about correct for the system air-water vapor but 
other ga Vapor mixture I his 
entha!py design method can not be used 
design of cooler-condensers 


in great error lor sore 


generally for the 


Mizushina and Kotoo' have present d a design method 
Prandtl-Schmidt 


method uses a modified 


lor gas-vapor mixture with number 
ratio deviating from unity. Thi 
enthalpy The driving force for enthalpy transier at sey 


found by i 


procedure in a diagram of modified enthalpy versus tem 


eral intermediate point raphical stepwise 


perature Dube urface area 1s calculated by graph il 


integration, This method is more complicated than 


Merkel’s method. Like Merkel, Mizushina and Kotoo 


lHerence 


me that mass transis proportional to the di 
in absolute humic . bore { 


used as a 


veneral thed for 
coo-er-condense! 
Colburn and Hougen® ha 
locity in cooler-condensers may 
Therefore 


t transic¢ 
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intermediate points in the cooler, by trial and error solu- 


tion of the equation, 


he. (t. tw hiy (ty cA ( ; ‘ te 
l 


The values of the heat and mass transfer coefficients 
can be computed from data in the literature, e.g., Chilton 


and Colburn’s'® heat and mass transfer correlations, 


Ju ¢ G; 

saa 

ju G M 
Mw Per Sc” 


Che value of jy jm can be obtained from graphs, pre- 
sented in the original literature 

In Equation (1), h, is the combined heat transfer co- 
efficient for the cooling water, tube wall, condensed 


liquid, and dirt and scale layers, or 


l 
h ‘ ha 


In saturated gas-vapor mixtures, the relation between 
the gas temperature, t,, and the cooling water tempera- 
ture, ty, can be calculated by a simple heat balance 

The direct solution of Equation (1) is not possible. 
I'rial and error calculations are required because : 

® The saturated vapor pressure of the condensed liquid, 
Po, is a function of the temperature, t 

® The mass transfer coefficient, k,, depends on the 
logarithmic mean value of the inert gas, pe; 

When several intermediate values for the heat flux, 
UAtwy, 


(1), the condenser tube area required can be calculated 


have been obtained by the solution of Equation 


by a graphical integration of the equation, 


Fane 
Jaa U (t, — tw 
Integrate this equation by plotting values of the total 
heat transferred, Q, against 1/U (t, tw), and measur- 
ing or calculating the area under the integration curve 
from the zero ordinate 

The Colburn and Hougen method is a laborious trial 
and error procedure, The author® shows that the trial 
and erro! calculations can be shortened by a graphical 
solution of Equation (1 He shows that Equation (1 


can be transformed into an equation of the form, 


p p Ra 
t ty 


where 


Ry 8 
Riv kgA/h 9 


A straight line through point t tn, p py, having a 
slope ol minus R,, ! | Dis. 


curve at the point Se, Pe On a temperature-partial vapor 


will intersect the saturated 
diagram. This method still requires trial and 


pressure 


178 


error because ky and R,, vary with p Usually only one 
or two trials are required compared to three to five with 
the older method. 

Colburn’ has proposed to use the enthalpy potential as 
the basis for the design ol cooler-condensers The con- 


denser tube ar€a 1S < alk ulated with the equation, 
10) 
is calculated as the arithmetic 


In this equation, (U,/ 


mean of the two terminal values of the condenser, where 


* (11) 
[he method is much simpler than the original Colburn 
and Hougen method. Cairns* has pointed out that Col- 
burns enthalpy method gives deviations of more than 80 
percent in some cases. Although the method gives closer 
results in other cases, it is obvious that it can not be used 
as a general design method for cooler-condensers. 
Cairns® has then proposed to solve Equation (5), by 


assuming that U At,, is a function of Q, or 


UAt aQ*?+ bO 4 12 


When three values for U At 


error calculations (Q 0, Q 


are obtained by trial and 
0.5 Qro:., and Q 

O.o:.), the three constants a, b, and ¢ can be calculated 
The integration of Equation (5) after substitution of 
Equation (12) can be made analytically or by using the 
graph published by Carey and Williamson.’ Cairns’ 
method gives very good results in 4 out of 5 examples 
of cooler condensers for saturated gas-vapor mixtures 
tested, but shows a deviation of minus 42 percent in 


another example. 

Cairns’ method can only be applied to saturated gas- 
vapor mixtures, because for non-saturated mixtures the 
value of UAt,, at Q 0.5 Qro 
in advance. The author has checked this method for a 


can not be calculated 


number of other examples of cooler-condensers for satu- 
rated mixtures, The deviations as compared with Col- 
burn and Hougen’s standard method were found between 
plus 27 percent and minus 27 percent. One of the ex 
amples will be given later together with a more detailed 
discussion of Cairns’ method. 

In view of this situation, it was thought useful to in 
vestigate the Colburn-Hougen method again. to check 
the possibilities of further simplifications or approxima- 


tions. This article is the result of the investigation 


Simplified Design Method Use of the Colburn 


Hougen design method is a trial-and-error procedure 


Further impairment is the point to point determination 


of many physical constants and coefficients 


Before Equation 1) can be solved, numerical values 


for the following constants must be availabl 


|. Reynolds number, Re 8. The Schmidt number, S« 

. Viscosity of Gas-vapor mix 9.The average 
ture, u weight, M 

$. Heat transfer factor, j 10. The density, p 

+. The specific heat of the gas- 11. The diffusion coefficient, D 
vapor mixture, « 12. The heat transfer coeffi 

5. The was mass velocity, G cient, hy, 

6. The thermal conductivity, k 13. The mass transfer coeffi 
The Prandtl number, Pr cient, k 


mole ular 
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Rapid calculation of the physical properties of the satu- 
rated gas-vapor mixture can be made by preparation of 
plots of items 2, 4, 6, 9, 10, 11, 7 (Pr?/*), 8 (Sc?/3), and 
11 versus temperature. 

Further improvement can be obtained by combining 
most of the physical gas-vapor properties in a single 
factor F, and the heat and mass transfer coefficients in a 
single coefficient, h,. 


The total heat transfer coefficient for the gas-film, h,, 
can be written, 


hi =1 (: a22° ) 

me ‘ h, At 
By substitution of the equations (2) and 
tion (13 


f (: —h Pr ap ) (14 
_ he r Mat Per Pr At 


In Equation (14) we can replace A, by A,, which is ac- 


curate enough for most engineering calculations. Intro 


duction of the factor F, where, 


M, A Pr 
Mw « Sc 


delivers, 
, ( I Ap ) 
lt wi l- Dar . At 16 


At this point no account has been made for the sensible 


heat transferred by the diffusing vapors. When an ap- 


preciable amount of the total heat is transferred in this 
way, the heat transfer coefficient, h,, may be replaced by 
an apparent heat transfer coefficient, h,;. This cor- 
responds to the actual heat transferred at the gas-liquid 
interface. 

Recently the author’® has pointed out that the relation 
between h, and h,; can be expressed by the following 


equation, which is based on the work of Ackermann,'® 


we can now derive . 


Sp! 
At 
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In many tubular cooler-condensers, the correction for 
the sensible heat transferred by the diffusing vapors can 
be neglected This is good, because the evaluation of the 
factor a involves trial and error work, since the factor a 
depends on the logarithmic mean partial pressure of the 
inert gases in the gas film, pg, see Equation (20 

In Equation (15), the group (M,A,/M,,c) for satu 
rated gas-vapor mixtures is a tunction of the t mperature 
only. In the Prandtl number, c p;/k;, the viscosity and 
the thermal conductivity should be based on the average 
film conditions, while the specific heat to be based on 
the conditions as found in the main gas-vapor stream, as 
has been pointed out by Prandtl."' In the Schmidt num 
ber, pr/pD;, both the viscosity and the diffusion co 
efficient should be based on the average film conditions 
should be 
taken as that of the main stream, as can be seen from 
Prandtl and 


is thus nartly 


while the density of the gas-vapor mixture 
Colburn’s derivation The quotient of the 

the Schmidt numbers, c p D,/! dependent 
on film conditions. As an approximation we can assume 
that 1) k 1S proportional with the absolute temperature 


Thus, we can write, 


The group (T;/1T is near to unity in most cooler 


condensers, For example, when the temperature of the 


saturated gas is 203 F., and the temperature of the ga 
condensate interface is 131 F., the average film te mpera 
ture is 167 F., and the factor r,/1] 


627 665 0.965 The 


equal, to 
group | | can thus 
be neglected for most engineering calculation 


except 


when very high temperature differential occur Thu 


we Can writ 


The factor F’ has the dimension of a temperature dif 
ferential, Its introduction is convenient, because as the 


Lem pe rature ind gas com 


factor 1s a function of the 
position only it can c 4 culated in advance tor atu 
rated gas vapor mixture f st convenient to plot I’ 
against the temperature the design of 


ooler-condenser 


Design Procedure |: 


in Equation ] e art ( t th unplif 


ubstuitution of Equation 
| 


equation 
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denser. It will be evident however, that Equation (29) no 
longer contains the mass transfer coefficient. If a plot of 
F’ vs. temperature has been prepared, all that is required 
is the point to point calculation of the Reynolds number, 
the gas mass velocity, G, and the heat-transfer coefficient, 
hy. A plot of the viscosity of the gas vapor mixture (satu- 
rated) against the temperature helps in calculating the 
Reynolds number. For calculation of the gas mass velocity 
use a plot of the absolute humidity, H, against tempera- 
ture, By eliminating the mass transfer coefficient from the 
design equation, the point to point computation of the 
Schmidt number, the average molecular weight, the gas 
density, and the heat of condensation need not be done 
All of these factors are incorporated in the factor F’. 

The relation between the gas temperature, t,, and the 
cooling water temperature, ty, Can be obtained from a 
simple heat balance, assuming adiabatic conditions in the 
cooler-condenser 

When several intermediate points in the cooler-con- 
denser have been calculated, the tube area required can 
be calculated by a graphical integration of Equation (5 
The design procedure is similar to the Colburn-Hougen 
method except for the simplified design Equation (29) 
The method will be demonstrated in an example of an 
cooler-condenser handling a saturated mixture of carbon 
dioxide and water vapor 

he trial-and-error calculations can be shortened by 


using a graphical procedure in a temperature-vapor pres 





Desien Conditions 


Fluid flowing 


Quantity, Pounds per hour 7750 (dry) 


Temperature F In 


Temperature F Out 
Atmosphe res 


Pre ssure 





It can be seen that the Equations (7) and (34) for 
ty, are identical. 


Figure | is a temperature-vapor pressure diagram with 

A (te, pv); E (tz, py); B (tn, py). 
, a straight line drawn through point 
R + 1) per/F’ 


saturation curve at point, te, Pe, 


the following points 
From Equation (36 
B, having a slope of minus intersects the 
which is the condition of 
the gas-liquid interface 

When the value of p,; is near to unity or constant, this 
graphical method is straight forward and requires no trial 
and error computations. When the value of p,; is un- 
known, a first trial should be made with a value for 
Per which is smaller than (P—p,), but greater than 
P—p, 


cedure described values for t, and p, are obtained, and a 


Then, by application of the graphical pro- 


corrected value can be ca!culated for p 
If the values so obtained do not satisfy Equation (29 
another line with a slope corrected for pyr {See Equation 
36 must be drawn, and the procedure repeated. 
Usually, one or two trials will give the correct answer, and 
the graphical solution of the design equation is faster than 
the normal trial and error calculations. In the following 


example, all trial-and-error work could be avoided. 


Example——This example is from a series of design 
calculations for a cooler-condenser handling carbon di- 


oxide saturated with water vapor 





Velocity, feet per second, Max 


Fouling Factor 











sure diagram, in which the relation between t, and p,, a 


well as t, and Py, 18 represented by the saturated curve 


Graphical Solution Equation 29) can also be 
written 
he (t tw h ty te) hy I p p Pet 50 
or 
h 
h. (t tw ty t p p Pur ) 
When we introduce 
R 1/Ra ho/h 59 
(R-+1)t Rtw te i p p dor 54 
Introducing the temperature 
Rte + t, ’ 
“ R +1 
delivers 
(R-+ 1) (t te F’ (p. Pe) /Pet 5 
or, 
(py p (R + 1) pus 









Shell Side Tube Side 
CQO, (water saturated Process Fluid (Water) 
254,500 
03 77 
95 149 
| 
0.002 0.0667 


Countercurrent flow 








Ihe heat of condensation is to be recovered by heating 
the process fluid. The cooler-condenser is to be made of 
tainless ste ec] T he process fluid is corrosive and the maxXl- 
mum velocity inside the tubes is two feet per second. The 
saturated carbon dioxide will flow countercurrent with 
the cooling liquid outside of the tube bundle 

Ihe design conditions for this cooler-condenser are not 
necessarily the most economical or the most desirable 
The particular conditions have been chosen from the 
series only to show the appli ation of the simplified design 
method. The result of the calculations will be compared 
with the result obtained by application of the approxi- 
mation method recently proposed by Cairns.° 
Solution: 

a. Tube bundle and shell 

lable I shows values of the enthalpy of the saturated 
carbon-dioxide-water vapor mixture, i, at several inter- 
mediate points in the cooler-condenser. All values for the 
enthalpy are based on the average specific heats for car- 


bon dioxide, c, = 0.21, and for water vapor, c, 0.48 


The total heat transferred per pound of dry gas is 
2407.23 39.71 = 2367.52 Btu-pound. Thus, the amount 
of cooling liquid is 7750 * 2367.52/72 = 254,500 pounds 
per hour. 

To keep the liquid velocity in the tubes below the 
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value specified, 169 stainless steel tubes will be provided, 
1.05 inch O.D., 0.824 inch 1.D. The liquid velocity is 
then, 

254,500 144 « 4 


169 % 7 X 0.824 X 0.824 X 635 1.78 feet per second 


3600 


When the tubes are arranged in a hexagonal bundle. 
with a pitch 1.5 times the outer diameter of the tubes, 
an inside shell diameter of 27-inches will be adequate 
The maximum free distance perpendicular to the tube 
(15 x 1.05) 11.25 inches. A baf- 


fle distance of 1 foot and 10.5 inches gives a maximum 


bundle is then 27 


free area for gas flow at the shell side is equal to 
1.875 X 11.25 seas 
= 1 1.755 square feet. 

The total cross section of the tubes is 

169 K 7 XK 0.824 
i 144 0.626 square foot 

b. Heat transfer coefficients. 

The individual heat transfer coefficient for the liquid 
side can be calculated by using the equation and graph 
proposed by the Tubular Exchanger Manufacturers As- 


[ . x( % 3 ‘oreLe | 


The viscosity correction factor, @,, 


sociation,'® o1 


16.1 
1 
- d 


and the length correc- 


tion factor, L., can be taken as unity in this case. The 
physical properties of the cooling liquid, water, at the 


average liquid temperature, 113 F., are 


k 0.368 Btu/hr. ft. F 
‘ 1.0 Btu/lb. F 
wz — 0.63 centipoise 


1.604 


Cu 1.14, ( )" 
k k 


The mass velocity of the liquid is equal to 


254,500 
0.626 


406,500 Ib 


number, Re, 


hr. sq. ft. The Reynolds 
can then be calculated, 
or 


0.824 
12 


$106,500 


r s0( 
R 0.63 % 242 18,300 ‘ 
k 
~ 903.0 
202.1 


201.2 


T-6, it 
B, 


Figure 
18,300, 


Reference 
that at 


13, 
Re 


From 
follows 
67.0 


TABLE 2 
Calculation of Pr’ and Sc 


nm | k 
Ib | Btu 


hr.ft. 


hr.ft. °F Ib/cu.ft 
0.01225 O0461 
0.01225 0.0470 
0.0122 0.0477 
0.0121 0.1496 
0.01205 0.0513 
OO119 0 0545 
0.01175 0.0575 
0.01155 0.0620 
0.0110 0.0745 
0.0105 0.0845 
0.0100 0.0926 
0.00960 0.0095 
0.00920 0.1050 


0.0334 
0.03355 
0.03365 
0.0340 
0.0345 
0.0348 
0.0353 
0.0359 
0.03725 
0.03785 
0.03775 
0.0373 
0.0366 


0.2205 
0.216 
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Thus 


16.1 
105 167 0.5608 1.604] 606 Btu/hr sq. ft I 


he 


This the outside surface of the 
tubes 

The 
conductivity of 


The 


condensate 


coefficient is based on 

thermal 
hr. ft. F 
ol 
Point-to point 


Nusselts 
the 


and the 
Btu 
the 


thi k, 
g j ) 


through 


int h 


i153 


the stainless steel is 


tube wall is ( 


transter layer 


the 


resistance to heat 


! 


will vary in condenser 


can be calculated by 


The 


fraction of 


values for this resistance 


resistance in con 


the total 


condensation equations os 


densate layer is a small resistance 
Therefore, an average value is usually preferred for the 
of cooler-condensers. For this 


the to heat 


case we will 


ol 
1500 Btu 


calculation 
that 
densate layer is equal to 0.000667 or h 
sq ft. F 

Ihe heat 
side, including the tube wall, the condensate layer, and 


the con 


hu 


assume resistance transier 


combined transfer coefficient for the liquid 


the fouling factors, hy, can then be calculated by appli 


cation of equation (4), or 
0 0066 


0.824 


1.05 | 
1500 


l 0.113 
606 945 1? 
71.8 Btu/hy 


0.00 
0.9%) 
ft. I 


sq 


| 


considered as constant for the calcula 


Thi 
tion of the cooler-condenser 

The 
and | 


) 


coefficient is 


side heat and mass transfer coefficients, h, 


vas 
can be obtained by application of the 


The 


from point to point from 


( quations 


and (3 vas mass velocity, G, can be calculated 


0 l HH 
(; 719 
been listed 


the 


inh 


the spec ifve 


Values of the humidity have 


In lable 2 heat ( viscosity the 


TABLE 1 


Some Properties of a Saturated Mixture of Carbon Dioxide and Water Vapor 


Ib 


Py i 
Atm Btu ‘Ib Ib. mol lb 
0.8341 
O.8190 NOS 2168 2 6.5 
) 
0 


2407.24 » Al “74.0 


1.2018 OR0.0 
0.9183 
0.7302 
0.5435 
0.2512 
0.14340 
0.0752 
0.0427 
0.0240 


043.0 
0.4409 OeA.0 
0.5705 
0.3804 
0.2468 
0.1553 
0.0946 
0.0555 


000.0 
1004.0 
1020.0 
1090.0 
1049.0 

43.0 


0.100 
0.655 
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FIGURE 1—Graphical determination of interface conditions from a 


simple vapor pressure-temperature diagram. 


thermal conductivity, k, the density, p, the diffusion co 
efficient and the 2/3 power of the Prandtl and Schmidt 
numbers, Pr?/*, and S« are given at several tempera- 
tures, 


The thermal conductivity, k, and the viscosity, p, of 


the mixture have been calculated as the sum of the 
products of the thermal conductivity and 


viscosity of each component and the mole fraction, This 


respec tive 


method envolves some error. Since the molecular weights 
of these two components are not too far different, it 1s 
accurate enough for most engineering calculations 

The diffusion coefficient, D, has been calculated from 
an equation recommended by Arnold,'® o1 


)- 
D I 


In this equation, D, 0.5113 square foot per hour, and 
T is in degrees Kelvin, and C 384. 
Table 3 shows the calculated Reynolds’ number. Re 


dG/w and the heat transfer factor, j, as obtained from 


1&2 











: oo | | i i i A. | i 
100 150 
Temperature, F 


a Se ae 





FIGURE 2—Determine the factor F’ for saturated carbon dioxide water 
mixtures. 


Reference 18, Figure 2. Table 3 also gives the point-to- 
point values of the heat transfer coefficient, hg, calcu- 
lated from Equation (2), and values for the factor, F’, 
calculated from Equation (26), or Figure 2 

Table 4 gives the calculated cooling liquid tempera- 
tures at several intermediate points in the cooler- 
condenser These cooling liquid temperatures, tw, are 
easily calculated by assuming adiabatic conditions, and 
applying the equation for the heat balance, G, di Ldty, 
alter integration In the present calculations the heat of 


the condensate has been neglected 


The reference temperature, ty, can then be calculated 
lable 4. In the same table, 
values of R h./h, have been given, as well as the 


negative slope of the tie lines, (R + 1 P p F’ 


by Equation 7) or 4). see 


Actually, the slope of the tie lines in the temperature- 
vapor pressure diagram should be calculated with the 
logarithm mean temperature ol the non-condensing vas, 


How- 


Per, instead of with (P py), see Equation (36 
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ever, as the logarithmic mean pressure of the non be seen that this value for UAt 


and h t . are 
condensing gas, Per, can not be calculated in advance, 


nearly identical, and the deviations are probably within 
the first trial will be made with the approximate value 


of the tie lines as shown in Table 4. The tie lines are 
straight lines through the points 1-13, t = tg, p = p d. Tube Area 
The intersection of these lines with the saturated curve 


the accuracy of the graphical method employed 


. + > : ; The tube area required can now be calculated by a 
in Figure 3 gives the conditions at the gas-condensate 


interface, t = t., p = Pe, as indicated by Equation (36 
The values of t, and p, found in Figure 3 are listed in plotting values of the amount of heat transferred, q, o1 
Table 4. of the total heat, i, against 10'/(UAt see Figure 4 
10 
U Atos 
as calculated by the graphical procedure without trial 


graphical integration of Equation (5 This is done by 


Next check if the interface conditions obtained with The curve in Figure 4 represents 
the approximate slope of the tie lines satisfy Equation 
29). This is shown in Table 5, where values of h 


F’ A : ‘ 
t tw), and h, ( as p ro ) At) are given, as well as curve 1s equal to A/G, 0.5196. The area can be 
af 


the percent deviation with the true UAtsy values, The measured or found by calculation, e.g. by multiplying 
agreement is surprisingly good, and within the normal 
accuracy required for engineering computations. In other 
cases the deviation may be greater. Then, for each point 
a second straight line through point t tn, Pp Py, 
should be drawn with a slope equal to minus (R + | 


and error computations, The area under the integration 


Per/F’. In most cases this second computation will de- 
liver the correct interface conditions, so that Equation 
(29) can be satisfied. 

From Figure 3 notice that the slope of the saturated 
curve is rather steep over the greatest part of the range FIGURE 3—Graphi- 
in which the cooler-condenser operates. This means that cal determination of 
a change in the water vapor pressure, p,, causes a rela interface conditions 


Tl for carbon dioxide 
ere 
: cooler-condenser. 





tively small change in the water temperature, t, 
fore, the heat flux expressed as hg (t, ty) in Table 5 
will be more reliable than the heat flux expressed as h 


F’ A , — , 
( 1+ P )at. rhis is confirmed by a comparison of 
Per At , 


these heat fluxes with the true value of UAt,,, as ob- 
tained by more computations or trial and error calcula 
tions. This value is shown in Table 5 as well, and it can 


TABLE 3 
Calculation of Heat Transfer Coefficient and Factor 








G hy 
Ib Btu 


hr.sq.ft j hr.sq.ft 
13,500 0.0050 

12,570 2 0.00515 

11,810 0.0053 

10,600 97,2 0.00555 

9,740 0.0058 
8,460 0.0062 
7,650 l 0.0065 
6,520 O.006K5 
5,515 0.0076 
5.000 11.4 0.0080 
4,745 1 0.0083 
4,605 0.0084 
4,520 





TABLE 4 
Graphical Determination of Interface Conditions 








Point Ne 


See Fig. 3 
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0.00302 0.0400 1.95 tube surface required in the carbon dioxide 


cooler-condenser 
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TABLE 5 








Heat Flux, as Calculated by Various Methods 





U A toe 
Graphical Method 
UA tos P’Ao | | 
t Colburn and | | m( 1 + Jas 
of Houten® holtetw) | % Dev. | pet | Dev. 
203.0 3,830 | 4,835 +0.1 3,755 | 2.0 
202.1 4,270 4,200 0.2 4,150 | 28 
201.2 4,640 4,625 03 4,520 26 | 
199.4 5,150 6,155 +01 4,985 3.2 
197.6 5,510 | 5,500 0.2 5,275 } 43 
194.0 6,895 | 5,900 +0.1 5,655 4.1 
190.4 6,025 | 6,050 +04 5,660 | 6.1 
185.0 6.975 836 | O16 40.7 | 5,640 5.6 
167.0 4.925 5.000 $1.5 | 4.675 6.1 
149.0 3,540 3,590 +14 3,425 33 
131.0 2,275 | 2,296 +0).5 2,235 1.8 
113.0 1,263 | 1,278 +1.2 1,257 0.5 
95.0 623 635 $23 | 510 2.5 


FIGURE 5—Plot of heat flux vs. total heat for the carbon dioxide 
cooler-condenser showing simplified method compared to Cairns and 
Colburn-Hougen methods 


incremental values of the total heat transferred, Ai, with 


the average value of 1/UAt,,. The latter method has 
been used in this case. The result is A 1027 square feet 
as calculated for the graphic al procedure without trial 
and error, against 4048 square feet as calculated by 
using the true values of UAt, The error involved in 


using the graphical procedure 1S only 0.5 percent in this 


case 


Table 5, 


at the gas entrance and outlet side 


Cairns’ Approximation Method Irom 
the heat flux, UAt 


of the cooler-condenser are: 


UAt $830 Btu/hr sq. It 
UaAt 523 Btu/hr. sq. ft 
In Figure 5, UAt,y as found by the Colburn-Hougen 


method, has been plotted against the enthalpy. From this 


graph we find the value for UAt 9750 Btu/hr. sq. ft 


The constants a, b, and c, can now be calculated from 
a »(UAt. + UAt UAt, q 
b UAt UAty q 
‘ U Atwia 
In this case 
a 0.00255 
b 1.5968 
< 5750 
+q/? / a] 
(; dq 
Then, A dA 
‘ i aq bq ‘ 
When b lac, integration of this equation delivers, 
" “a 
A G in aq“ b Vb tac ) 
Vb ant aq b Vb hac ; 
In this case we obtain, for + q 2367.53 Btu/Ib., 
A 7750 0.664 5146 square feet 


This result is 1098 square feet over the area calculated 


hy the Colburn-Hougen method, o1 


f 27 l percent 
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Cairns® 
Methed J Dev. v 
3,830 
4,790 +12.2 
5,380 +16.0 ~ 
5,880 | +14.2 3 
5,925 + 75 
5,515 6.4 
4,940 | 18.0 
4,130 30.9 
2,370 51.9 
1,490 } 58.0 
1,005 | 55.8 
725 42.6 
523 | 











a on oa a oat 


Paar an aa oe on oe a ee en weet 





Carey and Williamson Method 
pointed out, the graph published by Carey and William- 
son” can be used instead of the above analytical solution 


Then, 


As Cairns* has 


UAtm: » 
UAt 1.50 
UAtm ‘ 
U At, 11.00 





From Reference 9, Figure 8, it follows: f 0.623. Thus 
(UAt) q, 0.623 5750 3580 Btu/hr. sq. ft. and, 
7750 2367.53 
5 i 
\ 1580 5125 square feet 

This result is about 26.6 percent and confirms the 
area calculated by Cairns’ approximation method 

In Table 5, values for UAt aq’? + bq c (Cairns 
for values between 4 q/2 and q/2 are given, and the 


data have been plotted in Figure 5 against the enthalpy 
There are considerable deviations between the two curves 
The reason these 
that Cairns’ equation, UAt + bq +c, calls for a 
parabola with the main axis parallel to the UAt abscissa 


Actually 


closely approach such a parabola. The deviations of the 


in Figure 5 main for deviations 


18 
aq’ 
the true curve as shown in Figure 5 does not 
heat flux at intermediate points as calculated by Cairns’ 


equation, Vary between 
Table 5 

In another example calculated by Kern’® the applica 
tion of Cairns’ approximation method showed an error 
42 percent, and the curve of the heat flux, UAt, 


+ 16 percent, and 98 percent, 


sec 


of 


against the total heat transferred, Q, showed an in- 
flection.® 
The design calculations for a scrubber-condenser han 


dling a saturated mixture of carbon dioxide and wate: 
will In the 


application of Cairns’ approximation method gave an 


be this « 


vapor published elsewhere.’ ase 


error of about 27 percent. 

The approximation methods proposed so far may in- 
volve considerable error. The simplified method presented 
here will be helpful when a more accurate result is re- 


quired. Use of the proposed graphical computation of 
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the interface e conditions shou!d speed up the design cal u- 
lations of cooler-condensers 

More intermediate points have been calculated in the 
example than would normally be required for this type 
of engineering calculation. This was done to have a 
better basis of comparison with the approximation method 
proposed by Cairns." 

Examination of the tables will show that some of the 
physical properties of the gas-vapor mixture do not vary 
greatly with temperature, e.g., Pr?/*, Sc? Calculating 
these properties for a lew points and determining inter- 
mediate points from a plot of these physical properties 
against temperature can save time In some cases it May 
be practical to do the same for heat and mass transfer 
coefficients, h, and k,/p,-. In other cases it will be neces- 
sary to calculate values for these transfer coefficients for 


all intermediate points 


Generally, the factor F’ varies little with temperature 
for many gas-vapor mixtures. Using this factor and elimi 
nating the mass transfer coefficient, k,, will speed up the 
calculations. The factor F’ is a function of the physical 
properties of the gas-vapor mixture only. The mass trans- 
fer coefficient, k,, is a function of the Reynolds number, 
Re, and the gas mass velocity, G, see Equation (3). To 
determine the optimum operating conditions for a cooler- 
condenser of minimum costs a series of design calculations 
is often made. In making these calculations variations in 
tube diameter, gas mass velocity, etc., are introduced 
Time can be saved by introduc ing the factor F’ and elimi 


nating the mass transfer coefficient, k,, from the design 


equal ions 


This simplified method can be helpful in speeding up 
the design calculations without appret iable loss of ac- 
curacy, especially when the graphical method described 
for the calculation of the gas-liquid interface conditions 


1S used 


NOMENCLATURI 


Cooler-condenser tube are 
kyAp cy/he, dimensionless, Ex 
Constants, see Equation l 
Sutherland’s constant 
Heat capacity at constant pre 
ipor mixture, Btu/Ib. mol 
Heat capacity at constant pressu 
vapor mixture 
Btu lb ] 
Humid he it capacit it cor 
gas-vapor mixture, Btu/I 
Diffusion coefficient, sq. ft./hr 
Ly/Cm) ¢ (Pr/S« 
nd(26 


ind vapor, re 


, see Equations 


Mass velocity of gas-vapor mixture, 
sq. ft 

I low rate of non-condensing ga lb 

Absolute humidity, lb./lb 

Heat transfer coefficients, respectively re 
lated to condensed liquid layer, dirt and 
scale layer, metal tube wall, cooling water, 
and the total of all these res stances, seer 
Equation (4), Btu/hr. sq. ft. I 

Heat transfer coefficient of the gas-vapor 
mixture, Btu/hr. sq. ft. I 

Apparent heat transfer coefficient, corrected 


for the effect of the sensible heat trans 


h 
ferred by the diffusing vapor, Btu/hr. sq 
it ‘ 

Total heat transfer coefficient at the ga 
side, including the latent heat of the dif 
fusing vapor, Btu/hr. sq. ft. } 

Enthalpy of gas-vapor mixture, Btu/\b. of 
vapor free gas 


5 
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c mean enthalpy difference at en 
ind outlet of the cooler-condenser, 

the gas-vapor mixture and the 
1 was n equilibs un it the cooling 

mperatur Btu/lb. of dry gas 
nd mass transfer factor nd transtler 
factor respectively, dimensionless 
ductivity of the ix nixture, 


ft. 1 


iss transter cocti 


itent heat of condensation, Btu/lb. mol 
Molecular we ht of the vapor, a the 

uxture, respec ’ mol 

n enthalpy 


pera int Giauta tempera 


the cooling wat 


i pressure 


por 


ixture 
it! 
rithmic me 
( ndensing gase 
Prandtl number 
lotal heat transferr 
denser, Btu/hr 
Total heat transferred 
denser, Btu per lb. of 
1/Ry hoe/hy, dimer 
Reynold number, dG 
hy/he, dimensionless 
k ho, F./atm 
Schmidt number fu ed. dis 
Absolute temperature, R 
Absolute ten perature ol 
the RAs-Vapor mixture 
Olute film temperature 
nperature of the conder 
ipor mixture ind th 
pectively, I 
iperature defined by Equ 
4), 1 
t te, I 
Over-all total heat transfe 
Btu/he sq] it. 1 
ital was filmm he 
Btu/hr sq it 
I itent heat 
ture ol the 
bulk of the 
h p 
Den of the 
ol the 


Indices: 


LITERATURE 'rTED 
* Merkel, I 
* Goodman 
Mickley 
* Mizushina 
* Colburn, A 


* Bras, G. H. P 


19% 
” Bras, G 
" Prandtl 
te ar burn 
Standard 

1952 

% Nusselt ZV: 
Arnold, J. H., Ind 

“Kern, D. Q Proc 


jraw-Hill Book Compan 


Bra G. H. P to be 
® Chilton, T. H., and Colburn 
” Ackermann, G Forsch ” T sungshelt 382 
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Copper Sweetening Process Flow 


Control the Slurry 
In Copper Sweetening 


Cc. S$. Ramsey 


McColl-Frontenac Oil ¢ vompany, Ltd., Montreal 


GASOLINES AND distillates pro 
duced from the process units com 
monly contain mercaptans of the gen 
eral formula RSH 


impart an objec tionable odor to prod 


These merc aptans 
ucts containing them even in very 


small amounts 


Mercaptans can be rendered odor 
oxidation to disulfides of the 
general formula RSSR. In the refin 
McColl-Frontenac Oil Com 
pany Limited this is accomplished by 


less by 
eries ol 


the coppel swectening process using 
air or oxygen in the presence of 
chloride on a clay 


cupric carrietl 


Copper Sweetening In the 


sweetening reaction, summarized by 


the equation 


2) 
2RSH ——» RSSR HQ), 
CucCh 


water is liberated in proportion 
to the mercaptan content of the raw 


Phis 


tends to be absorbed by the clay car- 


charge to the reactor water 
rier, and it is necessary to control the 
water content of the clay within cer 


tain definite limits 
It will be seen from the flow plan 
that the 


settling section at the bottom, to col- 


reactor has a conical clay 
lect the clay-copper mixture for feed 
an eductor for recirculation 
If the slurry is 


ove! 


ing into 


too dry it will carry 


from the reactor to the water 
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wash vessel in excessive amounts, giv- 
ing unnecessarily high chemical costs 
On the other hand, a wet slurry will 
mud-up and refuse to circulate, and 
the treated product will go sour, as 
the 
through the reactor unchanged 


the mercaptans in charge pass 

Generally speaking it has been 
found that the most successful opera- 
tion is obtained when the water con- 
tent of the slurry is held between 10 


and 15 percent 

Control of Water Content of 
Slurry 
(a) Normal under 


liber- 


reaction 1S 


Conditions 


normal conditions, the water 


ated in the sweetening 


slightly in excess of the amount re- 
quired to hold the moisture content 
of the slurry at the optimum level. By 
preheating the charge stock to raise 
in the hydrocar 


the water solubility 


bon stream, water is removed at the 


same rate as it is produced. In all 


cases a temperature not less than 
80-90 F, in the reactor is required for 
the reaction to proceed at an ade- 
quate rat 

As an example, a charge stock hav- 
milligrams of 
100 millilitres 
around 15, and saturated with 


90 F 


ing a copper number 
mercaptan 


ot oil 


water at 


sulfur per 


would require about 
10 F. preheat to maintain the cata- 


lyst balance 


wate! 
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A charge stock containing a large: 


amount of mercaptan sulfur would 
require more preheating to desatur- 
ate it enough to absorb the greater 
amount 


of water of reaction 


(b) Winter Conditions 


peculiarities of the operation arise 


Certain 


from the low temperatures encoun- 


tered in the course of Canadian 
winters. 


When 


in tankage to 30 or 


a gasoline or distillate cools 
10 F 


of its dissolved water 


it loses most 


Thus, when 


heated to 80 or 90 F., as is required 
for the reaction, the charge enters the 
reactor with a higher than normal 
ability to remove water from the 


slurry. If at the same time the copper 
falls below 


occurs when processing gasolines from 


number 10 as commonly 


fairly sweet crude oils or when charg- 
ing No 


sour 


1 burner oil from even quite 
crude oils, it will be found im- 
possible to keep the slurry moisture 
content up to the required level. ‘The 
charge stock will dry out the slurry 
if heated to normal reaction tempera- 
ture and 


water is produced in too 


small a quantity to compensate 

When this happens chemical losses 
increase to the point where the proc 
ess becomes inoperable. 

Chis particular problem was solved 
at McColl-Frontenac’s Montreal 
Works by the addition of 
amounts of 


small 
live steam to the charge 


stock immediately before contact 
with the slurry 
The addition of steam to the re 


actants was at first attended by con- 
siderable misgivings as it was felt that 
the free moisture might form hydro- 
with the 


would cause 


chloric acid in contact 


This 


corrosion in the 


cupri chloride, 


reactor, However, 
regular inspection over a three year 
period has shown no ill effects from 
steam addition, and it has therefore 
been used whenever necessary 


Summary 


a) Control of the copper-¢ lay 


slurry water balance is essential to 


operation of the reacto 


b) Excess moisture is removed by 
heating the hydrocarbon stream to a 
unsaturation in bal 


degree of water 


ance with water production 


( A very cold charge of low mer- 
captan content will dehydrate the 
slurry. This condition is controlled by 
the addition of small amounts of live 


a 
— 


steam before the reactor 
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An easy way fo... 


Design Packed Columns 


The nomograph on the following page will facilitate packed tower design. 
Here is a discussion of the data used to construct it. 


John K. Jacobs 
United Engineers and Constructors, Inc., Philadelphia 

THE DIAMETER, pressure drop, and allowabk 
velocity may be found directly for the design of a packed 
column when using the accompanying nomograph, It is 
assumed that the column design is to be based on a 
loading factor that is 60 percent of that required to flood 
the dumped packing 

The loading factor is defined as 

L.F. R/p,"* 

Ihe data used for constructing the nomograph were 
taken from Page 40 of the second edition of Max Leva’s 
text on “Tower Packing and Packed Tower Design,” 
published by the U. S. Stoneware Company, Akron, 
Ohio. Therein a plot presents flooding and loading allow- 
able gas velocity limits versus loading factor as well as a 
generalized pressure drop correlation. The velocity is 
presented in the form 


Pe® pik 
while the pressure drop is indicated as a parameter (in 
inches of water per foot of packing 
The nomograph covers the normal range of variables 

For values outside these ranges, the loading coefficient 
C, may be used in the following equations 

Pe Pr” 

C pt 


F 
47.1. u 
Usually the loading factor is used to enter the nomo- 


u 


1? 


graph. Here is an example problem to demonstrate the 
method of solution 
Example: Use 1-inch Raschig rings 
Liquid load 70,000 pounds per hour 
F 900 cubic feet per minute 
p 0.15 pound per cubic foot 
p 45 pounds per cubic foot 
By calculation: 
70.000 


900) (0.15 
+5 


s00 


8.66 
400 
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From the nomograph 
AP at flood ng 
AP at 60 percent flooding 
u 0.8 feet per second 
1) t.9 feet 


Therefore use 5-foot diametet packed towe1 


0.855 psi per loot 
0.288 psi per loot 


SYMBOLS USED 

Specific pac king surface, sq. ft. per cu. ft 
Loading coefficient 
Actual gas flow, cu. ft./min 
Gas superficial mass velocity, Ib./( ht 
Gravitational constant, 4.18 (lb. mass 

force hr 
Loading factor, dimensionless 
Weight ratio of liquid flow to gas flow 
Superficial gas velocity, ft. /se« 
I quid viscosity, cent IPOIses 
Pressure drop, psi/ft. packing 
Fractional voids, dimensionk 
Liquid density, lb./cu. ft 
Gas density, lb./cu. ft 
Ratio, liquid to gas density, dimensionless 
Ratio water density to liquid density, dimension 


Soa 


less st 





Meet the Author 
JOHN K. JACOBS is a process eng! 
neer with United Engineers & Con 
in Philadelphia. With 


the company since 1954, his duties in 


structors, Inc.., 


clude both process design and eco 
nomic studies. His background in the 
process industries spans some 18 years 
with such companies as Electric Fur 
Allied 
Chemical & Dye Corporation’s Bas 


nace Products Company 


rett division and Industrial Rayon 

Corporation. He holds B.S. and M.S. degrees in chem 
ical engineering from Massachusetts Institute of ‘Tech 
nology. In Pennsylvania, he is a registered professional 


‘nginectr 





Nomograph on next page > 
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Intalox saddles) 


Raschig rings and $ 


This nomograph yields pressure drop, vapor velocity and diameter of packed column (R 
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FIGURE 1—These petrochemicals can be produced from natural gas, natural gas liquids, 
petroleum 


New Data for Making Petrochemicals 


Ethane, Ethylene, Acetylene, Propylene and Butylene can be made from a 


complete range of petroleum raw materials. These pilot data show how. 


H. R. Linden and J. M. Reid 


f 


Institute of Gas Technology, Chicag 


PETROCHEMICALS are defined @ Aliphatics—derived from crude black, sulfur and hydrogen eyanide 
as chemical compounds or elements products such as ethane, ethylene For conversion of petroleum frac 
recovered from petroleum or natural acetylene, propane, propylene tions and natural gas hydrocarbons 
gas, or derived in whole or in part butylene and butadiene to crude products such as olefins, di 
from petroleum or natural gas hydro- Aromatics—derived from benzene olefins, acetylene, aromatic carbon 
carbons, and intended for chemical toluene, xylene, naphthalene and black and synthesis gas processes 
markets.° Within the limits of this other unsaturated cyclic hydrocar- involving high temperature vapor 
definition petrochemicals are classi- bons phase thermal cracking, high tem 


fied as: @ Inorganics—ammonia, carbon perature catalytic reforming with 
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steam, partial combustion, and cata- 
lytic aromatization and dehydrogena- 
Direct 


tion are employed oxidation 


and halogenation of natural gas hy- 
drocarbons for the production of low- 
molecular weight alcohols, aldehydes 
and low-molecular weight aliphatic 
halides are also employed to a lesser 


extent 


In Figure 1, the raw materials re 


quired in the production of crude 
petrochemicals by cracking or reform- 
ing of hydrocarbons are related to the 
intermediate and end products. ‘The 
most widely used crude aliphatic pet 
rochemical is ethylene. It is a raw ma 
terial in the production of polyethyl 
intermediates such as ethyl 


ene, and 


alcohol, ethylene glycol, styrene, and 


a large number of halogenated de 
rivatives, ‘This group of intermediates 
plays a major role in the production 
rubber 


' Ethyl- 


ene production in 1954 was 2.3 billion 


of synthetic fibers, synthetic 


plastics and tetraethyl lead 


pounds and is expected to increase 


substantially in 1956, in part to satisfy 


the rapidly Increasing demand for 


polyethylene 
‘ 


Acetylene is another fast-growing 


aliphatic petrochemical and repre 


sents a more versatile raw material 


for the manufacture of plastics, fibers 
and special purpose synthetic rubbers 
normally derived from ethylene. It is 
rubber 


also the source of 


The 


purposes is 


Tie Opre rie 


current demand for chemical 


estimated at over 500 
million pounds annually, and a de 
mand of up to two billion pounds 
has been forecast for 1960.’ However 
at present, most of these requirements 


are met with carbide acetylene 


Propylene, butylene and butadiene 
are other crude aliphatics in the bil 
lion pounds per year and higher cate- 
yvory 


Propylene is used in the pro 


duction of synthetic detergents 
vlycerine and acetone, while butylene 
and butadiene are required for butyl 
and GR-S rubber 
In 1954 


manutacture 


the total production of 


aromatics from petroleum 


his 


included approximately one-third of 


sources was 2.8 billion pounds 


the benzene, three-fourths of the tolu- 


ene, and nearly all of the xylenes 


produced for chemical use. Although 
petroleum-derived paraxylene, re- 
quired in the production of Dacron, 
particular coke 


gained importance, 
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oven light oils and tars continue to 


supply most of the aromatic crudes 
While the potential supply of petro- 
leur aromatics is large, the present 
diverts in- 


fuel 


relatively low price level 


creasing amounts to motor pro- 


duction 


Available Raw Materials A 
very small fraction of the natural gas 
transmitted and distributed by the gas 


industry, and of the recovered natural 
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gas liquids, would supply all of the 


crude products necessary for am- 
monia and aliphatics chemical pro- 
duction; for example, the ethylene 
produced from natural gas today is 
estimated to be only four percent ot 
that potentially recoverable (in the 
Less than three 


total 


form of ethane per- 


cent of the volume of crude 


petroleum produced in the U, S. goes 
into petrochemicals, with only | per- 
cent consumed in the primary prod- 
ucts, and 2 percent as fuel.” 


The 


prospered because of the 


petrochemical industry has 
abundant 
materials at relatively 


supply ol raw 


economically attractive 


high 


specialized use of its products. ‘Ther 


low cost in 


locations, and the value and 


is, however, concern regarding th 


rapid increase in the cost of natural 


that it 


gas. Some authorities say will 


become uneconomical to use natural 
gas as a raw material for the produ 
tion of low-cost petrochemical prod- 
ucts when its price reaches 20 cents 


per Mcf 


more costly specialty products could 


however, manufacturers of 


probably pay as much as 40 


per Mef.'! 


to be 


cents 
At present, there seems 
a definite effort by 


some pt tro- 


chemical producers to become less 


dependent on natural gas as a raw 
material. For example, approximately 
half of the carbon black produced in 
1955 


from oil and it 


that the 


Was derived 


1s expected amount made 
from natural gas will decline rapidly 
after 1955 

Phe ‘Texaco Development Corpora 
tion-Hydrocarbon Research Inc 
process” for high-pressure ammonia 
synthesis gas production from fuel oil 
in place of natural gas also appears 


It has 


ammonia 


to gain acceptance been re- 


that for synthesis, 


Mcf is 


equivalent to $2.35 per barrel of fuel 


ported 
natural gas at 30 cents per 
oil when relative investment and op- 
Some 
new plants will be based on this new 
fuel, 


ural gas prices continue to rise 


Semet-Solvay Allied 
Chemical and Dye Corporation 1s al- 


erating costs are considered 


and others may convert if nat- 


Division ol 


ready producing polyethylene from 


high-purity ethylene obtained by 


cyclic thermal cra king ol residual 


oils, and also produces benzene, pro- 
pylene and butadiene by this method 
In the 


abundance of 


long range, because of the 


coal in desirable loca- 


tions, aromatics production by hydro- 
coal offer 


genation of appears to 
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many advantages over competing 


petroc hemi al processes for supple- 
menting the basic supply from coke- 
oven operation. 

Cyclic thermal cracking processes 
also have great potentialities for con- 
verting low-cost petroleum oils into 
thei 
OD 


operating 


valuable near 


12-foot 


petrochemicals 
major markets. A single 
Hall high-Btu oil gas set 
on residual oil could produce 30 mil- 
lion pounds of ethylene, 30 million 
10 


pounds of light aromatics per year, 


pounds of pitch, and million 
as well as substantial quantities of 
propylene, butylene and _ butadiene 
The ease of transporting and storing 
petroleum oils may make this the 
most economical source of olefins and 
aromatics. Similarly, high-tempera- 
ture cyclic thermal cracking processes 
for the production of acetylene from 
butane 


to be 


excess supplies of propane, 


and natural gasoline," '” appear 
competitive in many areas with car- 
with acetylene 


bide acetylene or 


produced by partial combustion of 
natural was 


At 


perature 


present, continuous high-tem- 


vapor-phase cracking of 


LPG 


or gas-fired tube furnaces provides the 


ethane and carried out in oil- 


major portion of ethylene and propyl- 
The the 


production of butenes and butadiene 


ene catalytic processes for 


by vapor-phase dehydrogenation ol 
L.PG, and for the production of ben- 
zene, toluene and xylenes by aromati- 
zation of petroleum distillates (plat- 
forming, hydroforming, Houdriform- 
ing are responsible for supplying 
most of the remaining demand of ali- 
aromatic crude 
chemicals. About one-fourth of 
LPG produced in the VU. S. is 


in chemical, including synthetic 


phatic and petro- 
the 
used 
rub- 


ber, manufacture 


Production of Olefins, Diolefins 
and Aromatics——It is 
adjustment of cracking conditions to 


possible by 


produc c the entire ranve ol olefins, 
diolefins, acetylenes, light and heavy 
aromatics, and pitch, in simple ther- 
The 


ence of feedstock properties, residence 


mal cracking operations influ- 


time, cracking temperature, pressure, 


and dilution with inert and reactive 


carrier gases, on gaseous and non- 
vascous product yields and CON1posi- 
tions has been studied extensively and 
is well understood,'®:!** 

the high 


condensed-ring 


Except for molecular 


weight, naphthenes 
and aromatics, all hydrocarbons and 
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hydrocarbon mixtures when exposed 
1300 F. at 
the 
same liquid and gaseous products at 
Figure 2 The 


mechanism of the vapor-phase reac 


to temperatures above 


moderate pressures crack into 


equivalent conditions 


tions forming these products is identi 
cal after the primary cracking reac- 
tions, that is, those the 


feed 
pleted 


specific to 


hydrox arbon, have been com 


The primary reactions involve the 


breaking of carbon-carbon and car- 


bon-hydrogen bonds to form free 


radicals consisting of one- and two 


These 
hydrogen 
the 


radi- 
the 


carbon atom species free 


cals, and nascent 


blocks 


are 


building for entire range 


hydrogenation of low molecular 


weight Intermediates 


Vhe 


fins 1s 


formation of olefins and diok 


favored by short residence 
times and low pressures OF low partial 
pressures at moderate 
1400-1500 } 


ates normally 


ated 


tempt ratures 
the 
the “ 


since intermed) 


forming unsatur 
rasecous products tend to poly 
merize, condense and dehydrogenate 
into liquid and solid products. Con 
commercial for 


diolefin 


conducted at re 


sequt ntly 
{ le fin 


usually 


ope rations 


and production are 


idence times 


1 less than one second in the presence 


of large amounts of diluent steam 


and/or low 


pre SSuTt 


yields of low molecular weight 
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of low-molecular weight, gaseous ali 


and the low 
high 


weight liquid and solid aromatics 
the 


phatic hydrocarbons 


intermediate and molecular 


The distribution between rela 
high hydrogen content gaseous 
the 


always associated with them 


tively 


hydrocarbons and free hydrogen 
and the 
low hydrogen content liquid and solid 
aromatic hydrocarbons 
the 
feed 


the 


depends on 
ratio of the 


its C/H 


percentage ol 


carbon/hydrogen 
the higher 

the 
gaseous products formed 

The higher 
hydrocarbons 
they 


tar, pitch and coke directly by dehy 


ratio 


higher non 


molecular weight con 


densed-ring do not 


crack in the vapor phase form 


drogenation, cyclization and_ poly- 


merization At very severe crac king 


conditions, vapor-phase carbon 
formed by de- 


also 


lampbla k is 


aromatics are highest at intermediats 


pressures one to three atmosphere 


idence times 


the 


partial pressure and re 


of five to ten seconds, while 


highe ! 


favored by 


pro 
molecular weight 


higher 


methane 


duction of 
aromatics 1s 
Ihe 
also favored by pressure and increased 
Thus, high 
feedstock to 


pres 


sures formation of 


residence times conve 


ions ol a methane and 


nonvascous product mean low con 


ethylene and 


The 


natural va 


versions to propylen 


butadiene process for the pro 


duction of upplement 


and substitutes, in which methane 


and ethane are maximized, employ 


residence tine from one to ten se 


onds, minimum steam dilution and 


where possible superatmosphert 
hydrogen 


( ra 


pressure and 


The 


has 


pro ss 
Institute of Dechnology 


conducted extensive tudies of 
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FIGURE 3—High-temperature 


vapor-phase cracking pilot plant 
production of ethylene and aromatics. Notice the use of heavy aromatics 


for quench liquid at the furnace outlet 


thermal cracking of propane, butane 


vasolines in electri 


Ay Il) laboratory 


and natural an 


cally-heated »-inch 


tube liquid 


reactor with a complete 


product recovery  systein It was 
found possible to control carbon lay 


the ol 


level which permitted semicontinuous 


down in absence Steam to a 


operation at tube 
1400-1500 | 


Litre 


temperatures ol 
one to ten seconds resi 


dence and one to three atmos 


phe res total pressure 


Typical results for conversion ol 
natural gas liquids to ethylene and 


lable | 
9) 


be seen that ethylene yields are 25-50 


aromatics are given in It can 


wt percent under conditions which 


xylene-ethylben 
to 16 


higher « thylens 


vive benzene-toluene 


ol 


Considerably 


zene-styrene yields up wt 


pt reent 


yields can be obtained by using di 


luent steam and shorter residence 


times 
kor 


obtained from a 24.1 


comparison, equivalent data 


API, 7.04 C/H 
ratio reduced crude oil are 
lable 1, Although 


stock could not be 


also shown 
feed 
a tube 


in such a 
cracked in 
furnace under the conditions required 
ethylene 


lor and aromatics produc 


tion, the results are indicative of the 


be 


obtained from residual petroleum oils 


product distribution which can 


in high-temperature thermal crack- 


19,20, 21 
ing Operations, ’” 


A larger 


pilot unit designed pri- 


of a gasoline 
feed systems, 
trolled 


vas 


a products-recovery system permitting 


separate recovery of light and heavy 


aromatics 


storage 


The furnace consisted of an upflow 
radiant section containing two 6-inch 


OD x 5-inch ID x 25-foot Type 310 


stainless steel] 


temperature, downflow convection 


section, conta 


t-inch x 25-f 


low-temperature upflow section con- 


taining finned tubes for feed vapori- 


The 1 
nected to 8 


olftakes 


zation 


* storage 


Or 


and a 


Ine h x 
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FIGURE 4—These are the results of thermal cracking, in the pilot tube 


furnace, one barrel of 12-pound RVP natural gasoline 


system 


an automatically 


vas 


system 


reactor 


ining 


oot alloy tubes: 


eactor 


through which byproduct 


twin 
COn- 


oil-fired tube furnace, 


metering 


tubes; a high- 
two Schedule 


and a 


tubes were con 


t-inch right angle 


heavy aromatics were circulated at a 


high rate for product quenching 


The total raw product stream then 
passed into a water-cooled primary 


separator for removal ol he avy aro- 


and matics and pitch, a fractionator for 


of intermediate 
to the 


removal aromatics 


recycled primary 


light 


with light aromatics reflux 


separator 


and condensers for aromatics 
recovery 
to the fractionator 

l'ypical results for operatioy at 22 


1450 F 


temperature and at 


10, psig, average maximum tube 
1.8 seconds resi- 
dence time in the absence of steam 
are shown in Figure 4 Approximately 
20 wt percent ethylene, 8 wt percent 
12 


diolefins 


ethane, propane and butanes, wt 


percent higher olefins and 


TABLE 1—Product Distribution for Thermal Cracking of Hydrocarbon Fuels 
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Hydr 
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lene 


lene 


pentadiene 
gen 
lene 


Product Distribut 


Benze 


of natural gas 


liquids to natural gas substitutes was 


marily for conversion Polue 
X yler 
Ethy 


also operated in 1952 and 1953 un ma 


for 
‘i This 


constructed 


der conditions suitable petro Paral 
Distil 
Distil 
Pitch 


Carb 


chemical production pilot 


Figure 3), and 


East Ohio Gas Company, consisted 


plant 
operated under sponsorship of 
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and 20 wt percent 200 C 
light 
tained; that is, 60 wt percent of the 
feedstock pre- 
mium products without significant 


endpoint 


aromatics yields were ob- 


was converted into 
carbon formation. 

The residual products were com- 
pletely aromatic and could be used 
for meeting the larger portion of the 
process fuel requirements, or distilled 
to electrode binder pitch (6 wt per- 
cent of feed) and to a heavy aromatic 


cut (7 wt percent). The tail gas (ap- 


proximately 44 Scf per gallon), con- 
sisting of over 75 mole percent meth- 
ane, could be used for fuel or as a 
natural gas substitute or supplement 

For high-temperature, vapor-phase 
cracking of feeds of higher molecular 
weight and C/H ratio than straight- 
run naphthas, cyclic operation con- 


coke 


make 


sisting of alternating air blast 


burnoff and reheat and 


ton of calcium carbide), and the de- 
velopment of new processes for the 
production of acetylene from natural 
gas and petroleum hydrocarbons, have 
led to a re-evaluation of the economics 
of acetylene produc tion.’ 
Approximately 70 percent of the 
acetylene produced is used for chem- 
ical purposes, primarily for the pro- 
ol 
trichloroethylene and acrylonitrile.’ ? 
Since 


tility than ethylene as a building block 


duction vinylchloride, neoprene, 


acetylene has a greater versa- 
for petrochemical manufacture, a sig 
nificant portion of this increased de 
mand should be reflected in increased 
acetylene requirements 

At present, three commercial plants 
the I S 


Monsanto, and Carbon and Carbide 


in Amencan Cyanamid, 
produce acetylene from hydrocarbon 
sources, all employing partial oxida- 


tion of natural gas I'wo small cyclic 
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FIGURE 5—The acetylene production pilot plant using an electrically 
heated silicon carbide tube for the cracking furnace, The tube operates 
at reduced pressure, This pilot plant used water as the quench medium 


proc Css oil introduc tion periods, 
separated by steam purge periods, 18 
required, In a pilot plant study, con- 
the 


American Gas Association, with a 50- 


ducted under sponsorship of 
80 gallons per hour residual oil ca- 

thermal 
ol 24- 
inch ID generators and two 24-inch 
ID 
that olefin yields can be substantially 
ol the 


pacity cyclic-regenerative 


cracking unit consisting two 


regencrators, it has been found 


increased by modifications 
original Hall cycle.’ 
Production of Acetylene Mos 
acetylene is still produced by the cal- 
cium carbide process. The high elec- 
this 


process (approximately 3000 kwhr per 


tric energy requirements of 
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Wulff Pro 
Company and Koppers Com 


thermal cracking plants 
COSS 
pany) utilize natural gas, ethane or 
propane as raw materials.’ 

In all of the 


sion processes for the production of 


the 


hydrocarbon conver 


acetylene underlying principle is 
the exposure of the feedstock to very 
high temperatures, normally in excess 
2500 F, at 


times 


ol short reaction 
total 
Phese 
process requirements are dictated by 


the ol 
the hydrocarbon pyrolysis reactions in- 


very 


and, preferably, at low 


and/or partial pressures 


thermodynamics and kinetics 


volved in the production of acetylene 


see Figure 2 


Recent studies of acetylene produc 


(sas 


ol Lech 


nology have been directed to improve 


tion at the Institute 
ment of the thermal cracking process 
making it semicontinuous and ca 
ol 


feedstocks, 


by 


handling a wide range ol 


pable 


such as propan butane 


gasoline and distillats 
This work 
Hasche 

fired silicon carbide furnaces 
the 


Figure 5 


natural petro 
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FIGURE 6—High-temperature cracking pilot plant for making ammonia 
synthesis gas. Notice the use of water to quench the furnace products 
down to the proper shift converter temperature. 


Cracking is carried out continuously 
at steam/feed hydrocarbon ratios of 
} to 7 pounds per pound, tube tem- 
3000 F., 
of 0.02-0.04 seconds, and pressures of 
(),2-0.6 The 


amounts of liquid products and car- 


peratures to residence times 


atmospheres small 


bon produced remain suspended in 


the gas stream and are washed out 


with the quench water, Provision is 
made to admit air periodically to the 
the 


deposits of carbon which may form 


cracking tube, to remove small 
under some cracking conditions with 
the heavier feedstocks 

Results of typical runs with pro 
RVP 
natural gasoline at a maximum tube 
temperature of approximately 2500 


‘Table 2. In 


these runs 100 standard cubic feet per 


pane, butane and 12-pound 


IF. are summarized in 
hour of acetylene was produced from 
21-27 pounds per hour of natural gas 
the 
pounds per hour of steam at 0.5 at- 


liquid feed in presence of 80 
This corre- 


26-35 wt 


mosphere total pressure 
sponds to conversions of 
percent of the feedstock to acetylene 
Acetylene concentrations in the prod- 
uct gas were 13-19 mole percent 
Substantial quantities of ethylene 
were also produced under these con- 
ditions. Rates of acetylene production 
in the electrically-fired pilot unit have 
been limited only by the rate of heat 
input, It is anticipated that consid- 
erable increases in capacity could be 
obtained in a commercial gas- or oil- 
fired 
tubes 


furnace with larger-diameter 

In commercial multitube units with 
6-inch ID x 8-inch OD x 6-foot tubes, 
acetylene production rates of 200 Scf 


per tube-hour appear to be practical 
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Further, the pilot plant results are 
based on one-pass operation through 
the tube. It that 
the conversion of acetylene 


can be 


reactor is believed 
feed to 
increased significantly by re- 
tail 


the ac etylene re- 


cycle of tail gas or selected gas 


components from 


covery system. In a commercial in- 


stallation, it may be economical to 
recover ethylene under cracking con- 
ditions favorable to its formation as 
a coproduct, and to use the hydrogen- 
rich tail gas as a source of synthesis 
vas or for meeting part of the process 
fuel requirements 

Production of Ammonia Syn- 
thesis Gas——-Of all the petrochem- 
icals, synthetic 


anhydrous ammonia 


shows vreatest long-range pros- 


On 


population trends and increases in in- 


pect for growth. the basis of 
dustrial requirements, it is estimated 
that the total nitrogen demands will 
double in the next 10-12 years. How- 
ever, at the present rate of plant ex- 
pansion it is also expected that an 
oversupply will exist until 1957-58.** 
The present ammonia boom is based 
on the availability of low-cost natural 
favorable locations. However, 
the 
factors are beginning to indicate a 
trend 


gas in 


even at present time, economi 


away from natural gas to two 
new sources: fuel oil and hydrogen 
from catalytic petroleum refining op- 
erations. Considerable efforts are also 
being made to extend the utilization 
of coke 
thesis gas production 

The 


the present time is near-atmospheri 


oven gas for ammonia syn- 


process most widely used at 
pressure reforming of natural gas with 
and air, ove 
1200-1800 F.. fol- 
lowed by conversion of the carbon 
the gas 
steam to hydrogen and carbon dioxide 


steam, or with steam 


nickel catalyst at 
monoxide in reformed with 
over water-gas shift catalyst at 750- 
850 F.*° 


removed by ethanolamine scrubbing 


Carbon dioxide is generally 


To compete with the partial oxidation 
that 
reforming will have to be car- 


process,“" 1t nOW appears calta- 
lytic 
ried out under pressures of 100-150 
psig.” 


percent to over 35 percent of the total 


2° At these pressures from 25 


compression horsepower can be saved 


Further, pressure operation permits 


TABLE 2——Production of Acetylene From Natural Gas Liquids 


FEED 


Operating Conditions: 
Corebuster, Diam., in 
Hydrocarbon Feed, Ib/hit 
Steam Feed, lb/hr 
Steam-Hydrocarbon Feed Ratio 
Steam Superheat Temp., F 
Hydrocarbon Preheat Temp., t 
Furnace Input, M Btu/hr 
Maximum Tube Temp., F 
Observed Exit Gas Stream 
Total Pressure, atmospheres 
Product Gas Partial Pressure 
Residence Time, second 

Operating Results: 

Raw Product Gas Rate */het 
Acetylene Production, SCF /hr 
Acetylene Vield, wt % of feed 
Ethylene Production,’SCF/hr 
Ethylene Vield, wt % of feed 
Carbon Balance, % 

Gas Analyses, mole “: 
Acetylene 
Diacet ylene 
Vinylacetylene 
Propadiene and Methylacet ylene 
Hydrogen 
Methane 
Ethane 
Ethylene 
Higher Olefins and 
CO 
COs 
Ne 


Ib/Ib 


Temp., | 


, atmosphere 


Aromatics 


Propane 


12 Lb. RVP 
Natural 
Gasoline 


Butane 


0.557 

0.140 

0.0340 0.0269 0.0306 
705 569 738 

100.1 106.4 04.4 
28.0 34.8 27.0 
87.4 85.4 51.0 
25.6 29.6 15.0 
04.5 102.3 85.1 


14.2 18.7 12.8 
0.2 On 0.1 
0.3 0 
05 0! 
43.1 2 
15.8 
0.2 0 
12.4 15 
2 Li 
5.6 4 
09 OL 
5.6 0.7 


100.0 
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use of the hot carbonate process tor 
carbon dioxide removal.‘ Low-pres- 
sure steam required for regeneration 
of the potassium carbonate solution 
can be supplied by recovery of waste 
heat from the shifted product gas- 
leaving the 
high- 


proc ess 


steam mixture 
shift 


steam 


excess 


water-gas reactor, while 


pressure or additional 
heat is required for amine regenera- 
tion. 


The of 


has recently explored pressure cata 


Institute Gas ‘Technology 
lytic cracking of natural gas and nat- 
ural gasoline in its two-tube bank pilot 
6 


cracking 


smaller 


The pilot 


unit Figure and in its 


laboratory units 
unit consists of a 25-foot high furnace 
fired with six automatically controlled 
vas-oil combination side burners, each 
of 400,000 Btu-per-hour capacity, o1 
floor of 2.500.000 
Btu-per-hour capacity. ‘Two Type 310 
OD ID x 20-foot 
heated length vertical alloy 
9 


a similar burner 


6-inch x 5-inch 
cracking 
tubes, each containing 2.5 cubic feet 
of catalyst, are suspended from. the 
fed the 
with superheated steam and air pre 
1200-1400 F 


carbons preheated to 600-800 F 

The 
tubes 
750 F 


diameter 


furnace roof and from top 


heated to and hydro- 


vas leaving the bottom of these 


is directly water-quenched to 


and introduced into a 30-inch 


water-gas shift catalyst 


chamber to convert carbon monoxide 


and steam to hydrogen and carbon 


dioxide. The shifted gas, after water 
WwW asher, IS 
from 2500-4500 


v1) 


cooling in a contact 


scrubbed at rates 


pounds per hour with percent 


aqueous monoethanolamine for car- 
bon dioxide removal in a 2-foot diam- 
eter tower pat ked with l-inch Raschig 


The 


continuously 


rings amine solution is 


reyven- 
100 F. 


1) psig in an indirectly steam-heated 


erated at and 


regenerator! 


Ihe capacity of this plant when 
10.000- 


operating on natural gas is 
15,000 Sef of 
water-gas shift, depending on 


of Table 3 


The capacity drops to approximately 


per hour synthesis gas 


alter 
the amounts air used 
8000 Scf per hour when natural gaso- 
Since 


of process air has been found to per- 


line is used as a feed the use 
mit catalytic cracking of materials as 
heavy as gas oil*® in the presence of 
considerable amounts of sulfur, it 
seems feasible to develop operating 
conditions for a one-step catalytic 
cracking operation, with propane and 
butane feed, which can produce suit 
REFINER 
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able 
sures of 100-150 psig 


ammonia synthesis 

However, in pressure catalytic r 
forming, the higher molecular weight 
higher C/H 
found to require larger quantities of 
to 


ratio feeds have been 


excess steam prevent carbon for 


mation, For example, when cracking 


RVP 


psig, a 


26-pound natural gasoline at 


100 minimum steam/hydro 
carbon ration of 10 pounds per pound 
should be maintained, Since this tends 
to greatly reduce tube capacities and 
thermal efficiencies, excess supplies of 


acetvlene 


natural gasoline appear to best 


suited for olefin, diolefin 


and natural substitute 


by 


aromatics 


vas 
production thermal 
processes 

First at the Chemical 
Manufactured Ga 
the Amer 
York ¢ 


presented 
Engineering and 
Production Conference of 
New 


ican Gas Association 


May 23-25, 1955 


ity 


9 


TABLE 3 


Ammonia Synthesis Gas Production by Pres- 
sure Catalytic Cracking in IGT Pilot Plant 


Feed 
Cracking Catalyst 


Natural Gas 
4.76 C F 
Harshaw 

5 Ni, of 
Alundum 
Spheres 
11.8 CF 

Girdler G-4 

» = % 
Pellets 


Water-Gas Shift Catalyst 


Operating Data 
| Consumprt 


Synthesis Gas Composition 
After Shift and Before CO 
Removal 


Natural Gas Composition, 
Mole % 
ct) 
He 
Cis 
Coble 
Calls 
Coli 
C4Hi 
CsHlia 
Celis 
Cole 
Total 
Heating Value, Btu/SCI 
pecific Gravit Aj 
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CRUDE STOCKS CRUDE RUNS TO STILLS GASOLINE STOCKS 
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¢ Gasoline output cut sharply 
SORE Wr. Seen ¢ Imports lowest in 5 months 
Economics Editor 
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Source: Data for last two months from API; prior monthly data from Bureau of Mines. Data in thousands of barrels. 
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Check Effluent With Bioassay 


Progress made during the past few years shows bioassay to be a valuable 


tool in effluent study and control. 


Howard P. Clemens and Charles 
University of Oklahoma, Norman 


PROGRESS HAS been made during 
the past few years in the study of ef- 
fluents from refineries in Oklahoma 
Bioassay was used to provide a meas- 
the wastes which 


ure of strength of 


in turn leads to valuable realizations 
@ We 


harm the wastes are doing 


realize the 
to the 


can more greatly 


stream 


®@ We know how much wastes need to 
be diluted before they are rendered 
harmless to fish and fish food, and 
we can determine whether they are 
sufficiently diluted in the stream to 
be safe 

@ We have a measure which indicates 

the effort to 

prove the quality of the effluent is 


whether or not im- 
successful. 

These realizations came from Clem- 
ens and Summers 1953 study of ef- 
fluents from a single refinery with re- 
spect to 
@® The toxic concentration level from 

month to month. 
® The 


perature on 


aeration and tem- 


the 


effect of 

toxic concentra- 
tion levels. 

@ ‘The resistance of five species of fish 
to the effluent. 

@® Making of 


solving the problem 


recommendations for 


Further progress was made during 
the summer months of 1954 and 1955 
when the Oklahoma State Game and 
Fish Department conducted a survey 
of several oil refineries and closely re- 
lated industries in the state in an ef- 
fort to the 


properties of the effluents. This was 


learn more about toxic 


undertaken biologically by use of a 
bioassay method and a limited num 
ber of chemical analyses. 

1956 REFINER 


June PETROLEUM 


Clough 


Some $80,000 


one waste improvement program that 
did 


fluents leaving this new development 


has been spent on 


not include bioassay and the ef 


were still among the strongest in the 
state, killing fish at 1.3 percent 
the 


respec t to the 


The classification of industries 


studied with products 
manufactured difhi 
cult. It that 9 of the 37 


plants involved were primarily gas 


was found to be 
is believed 
plants; 2 of them were plants for re 
1 of 
The 


remaining 25 plants were in general 


claiming oil from salt water; and 


them manufactured wax entirely 


larger plants and although some may 
have been largely designed to handle 
vas OF oil, they were believed to have 
termed re- 


many products. These we 


fineries in general. 


Methods 


directly 


Effluents were collected 
the 
stream and were brought into the lab- 


before they entered 


oratory in one-gallon containers and 
in ground glass stoppered bottles 
The various chemical analyses were 
run according to methods described 
in Standard Methods (1946 


exceptions. The specific conductances 


with few 


were determined on a conductivity 
bridge; the pH was determined elec 
trometrically and the bicarbonate, car 
alkalinity 


determined likewise using the double 


bonate, and hydroxide was 
titration method with phenolpthalein 
The 
the 


de- 


and methyl end 
chloride 
Volhard 


termined 


oranyve points 


content was found by 


method: sulfates were 


turbidimetrically using the 
Coleman Model #14 spectrophotom- 


The 


ing to Hemmeler | 


sulfides were fixed accord 
1934 
dissolved and hydrogen sulfide values 
titrated 


ever 
and the total 
were 


and calculated as di 


Standard 


phe nol 


Me thod 
contents 
Standard 


with the exception that the 


rected by 1946 


Lh 


colorimetrically 


found 
Methods 


spectro 


wectt 


photomete r was used 


et al 


Duodoroll 
asure the 
Red 
Notropi lutrensis, largemouth 
black bass, Mi ro ple ru 
voldfish 


from 1'% to 


bioassay method 


195] was used to me 


treneth of the refinery effluents 


shiners 
almoides, and 


Carassius auratus, ol a size 
2 used as a 


Red 
vicinity of the 


goldfish 


inche were 


matter of convemence shiners 


were collected in. the 
laboratory while the bass and 
were provided by hatcheries 

A senes of known concentrations 
grading from pure effluents to greatly 
diluted effluents was set up in quart 
jars. Ten fish were used per concen 
100° fish 


All experiments were run at a 


tration totaling per experi 
ment 
constant temperature of 20 C. in order 
to give comparable results for each 
effluent The concentration, where 


half of the fish killed and half 


lived was determined so as to 


were 
give a 
measure of the Species as a whole and 
the 


most 


not a measure of most tolerant 


individuals or the susceptible 


ones. Experiments were run for 96 


this tume showed that the 


had 
and fish 


hours since 


experiment reached an equilib 


rium were no longer dying 


Results were expressed in percent of 
wastes. In other words, the lower the 
percentages the stronger the effluent 

Waterfleas were 


the effect of the effluents on a 


used to determine 
rf pre 
sentative fish food len concentrations 


of varying strength were set up and 
ten anunals were used per concentra 
tion, totaling one hundred per experi- 
iltured in 


hatched 


ment. These animals were « 


the laboratory and newly 
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PERCENTAGE VOLUME 


Levels of toxicity for all refinery effluents studied in Oklahoma in 1954 and 1955 


using fish as a standard 


youny were use d in the bioassay { x pe ri 


ments 


Bioassay Can Measure Pollution 
Abatement 


fish food in effluents collected from re- 


The lethal dosages for 


fineries during 1954 and again in 1955 
show that 58.0 percent of the effluents 
in 1954 and 48.7 percent in 1955 had 
to be diluted to 10 percent on below 
before half of the fish food organisms 
‘Table 1. ‘The 


toxicity of the effluents ts 


would live for 96 hours, 
degree of 
further seen in the fact that only ap 
proximately 20 percent of the wastes 
surveyed in 1954 and 28 percent in 
1955 were toxic to fish food organisms 
when diluted one-half or less with tap 
wate! 

When the 


toxicity of the effluents 


in 1954 to fish food organisms are 
compared to those in 1955, it is seen 
that the 1954 effluents were more 


toxic. This is shown in Figure 2 wher 
the total number of effluents expresse dl 
as the accumulative percents is plotted 
against the respective toxicity groups 
(0-10. 11-20. ete. to 91-100 percent 

The upper curve represents the 1954 
effluents, the lower the 1955 effluents 
Ihe difference in the two curves rep 
resents the improvement made in one 
between the 


year and the difference 


lower curve and the base line is the 


improvement yet to be made If the 
same amount of improvement were to 
be made each year hence, it would 
take about five years to improve the 
effluent of Oklahoma 
point where they would not be harm 


Daphnia 


magna, And it appears that improve 


refineries to a 


ful to our test organism 
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ments beyond this might be necessary 
Fish, 


isms, can be 


rather than fish food organ- 


used to determine 
whether improvement has been made 
‘Table 2. In 1954 the test or 


ganism was a minnow, the red shiner, 


or not, 


while a more hardy species, goldfish 
were used in 1955. The red shiner has 


the advantage of being more com- 


monly found than goldfish in Okla- 
homa streams receiving refinery ef- 
fluents. On the other hand goldfish 


are more easily obtained from hatch- 


eries and do not have to be seined 
from streams and are more easily 
maintained under laboratory condi- 
tions 

The total number of effluents ex- 


pressed as accumulative percentages 
has been plotted in Figure 1 against 
the respective toxicity groups from 0 


to 100 percent, using the red shinet 








in 1954 1955 


When the 1954 curve is compared 


and the goldfish in 
with the one of 1955 a large variation 
is seen 

However, not all of the differences 
are due to a change in the nature of 
the refinery effluents since the gold- 
fish is a more tolerant species, Clemen 
1953 
shiners and goldfish to the same ef- 
fluent 


and Summers exposed red 


under similar conditions and 
that the LD., of the goldfish 
was 33.1 percent while that of the red 
shiner 18.8 percent. Thus the 
goldfish tolerate 1.76 times as 
much of the effluent as the red shiner 

When the 1954 curve in Figure | 


is corrected by a factor 1.76, the curve 


found 


was 


could 


thus calculated lies for the most part 
above the 1955 curve 

The amount the calculated curve of 
1954 lies 1955 


taken to represent the amount the ef- 


above the curve 1S 
fluents have improved in one year 
1955 
taken to 
represent the improvement yet to be 


and the difference between the 
curve and the base line is 
made when the goldfish is used as a 
standard organism 

The degree of improvement may be 
more in some instances and less in 
others depending on the relationship 
between the respective LD... for the 
red shiner and the goldfish in various 
effluents. If the same amount of im- 
provement were to be made each yea 
take 
about four years to improve the ef- 
Oklahoma 


point where they would not be harm- 


hence, theoretically it would 


fluents of refineries to a 


ful to our test organisms 


Obviously in a stream environment 
kinds of 


involved and the relationship of their 


many other organisms are 


susceptibility to the susceptibility ol 


LOso IN PERCENTAGE VOLUME 


FIGURE 2—Levels of toxicity for all refinery effluents studied in Oklahoma in 1954 and 1955 


using Daphnia magna, a fish food as a standard, 
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the test organisms would have to be 
established before a condition of max- 
imum disposal with minimum harm 
to fish and wildlife could be evaluated 

It is perhaps best to view the fish 
food organism, Daphnia magna, as a 
useful standard than red shiners 


lethal 


for Daphnia are lower than those for 


more 
or goldfish, since the dosages 
the fish and will therefore include the 
lethal dosages for a wider variety of 
The LD, for Daphnia 
magna was 19.0 percent lower than 
1954 
was 56.1 percent lower than those of 
the goldfish in 1955 


organisms 


those of the red shiner in and 


Vhis provides a second opportunity 


of evaluating a mean difference in 
susceptibility of the red shiner and 


The 


voldfish were 1.89 times more tolerant 


the goldfish in refinery effluents 


than the red shiner as compared to 
1.76 


tioned determination 


times in the previously men- 


Bioassay Can Detect the Toxic 
Sources of Refinery Effluents 
Since many refineries have more than 
one outlet for the various wastes, it is 
to determine the degree of 


necessary 


toxicity for each outlet. In the study 


made it was found that a considerable 


variation within a refinery could exist 


in terms of effluent toxicity toward 


fish and fish food, Ranges as large as 


15 percent to 100 percent for fish, 
lable 2, : 
cent for fish food, Table 1. 


and 3.1 percent to 73.5 per- 
were found 
within single refineries. It is 
that the 


outlet should be determined 


to exist 


evident toxic level for each 


Since the chemical nature of the ef 


fluents from refinery wastes involves 


materials of a highly complex organi 
chemical analyses of the vari 
effluents 


nature, 


ous within a refinery often 
prove difficult and usually require a 


skilled Che 


dures equipment and personne] neces- 


organic chemist proce 


sary for these determinations also 


prov Cc ¢ xpensive, 


Results from such determinations 


are usually insufficient since many of 


the various toxic components cannot 


be readily separated and _ identified 


and since the toxicity ol these com- 


ponents to various forms of aquatic 


And too 


determinations are 


life are generally unknown 


many of these 
the time usable data 


lost the 


lengthy and by 
has been derived it may have 
importance 

The bioassay method provides a rel 
atively rapid and effective method for 
REFINER 
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measuring the degree of toxicity for 


each effluent. It may be used to screen 


the toxic from the non-toxic effluents 


which will eliminate many chemical 


determinations on those effluents 


which prove to be non-tox I he 


then be deter 


Once the 


toxic ingredients may 


mined by chemical analyses 


harmful chemical agents are known 


steps may then be taken to remove 


detoxify or at least diminish — the 


amounts of these agents in the plant 


waste produc ts 
After the 


known then only a single and perhaps 


deleterious agents are 


rapid chemical determination need be 
run at frequent intervals to determine 


the continued success of the treatment 


with a pe riodic bioassay to see if other 


, 
substances are creating any harmful 


effects 


Or in the case, where lone involved 


chemical analyses are required bioa 


say experiments may be substituted 


Lhe bioassay determination will also 


indicate the degree of toxicity to fish 


and the dilution necessary to render 


effluents non-toxic 
Probably the question in most minds 
is, “What are the 


ingredients ol 


tox 


TABLE 1—1ethal dosages for water fleas in refinery effluents collected in 1954-55 


Lethal Dosage—-1954 Station 


Refinery KB Cc 


Lethal Dosage—1955 Station 
BK ( 


TABLE 2—tethal dosages for fish in refinery effluents collected in 1954-55 


Lethal Dosage—1954 Station 


Refinery K ‘ 


Lethal Dosage-—-1955 Station Collected 


A “ ‘ DD 
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the effluents?” Fairly lengthy lists 
have been compiled of various chemi- 
cals found in the effluents of refineries 
and moderate 


The State 


of California has made a good begin 


this is backed by a 


amount of toxicity studies 
ning at this in their 1952 publication 
Water Quality Criteria.’ 

is much information 


However, there 


to be gleaned before the problem is 
olved 
1. More toxicity ¢ xperiment are 


needed on inorganic and particu 


larly organic compounds involving 
the various biological component 


found in the 


receiving waters 
2. More attention needs to be given 
to synergistic and antagonistic ef 
fects of combined components in 


each effluent 


3. The ultimate damage to the stream 
is of prime consideration and is re 
vealed only by field studies of the 
streams in question 

Conservation agencies the country 
over are responsible to the people, the 
sportsman, for the welfare of the fish 
and wildlife in and along the streams 
Industry is responsible for the quality 
of the material into 


that is released 


the stream 

The present survey was conducted 
by the Oklahoma Game and.Fish De 
partment and they have been prima- 
rily concerned with the strength of the 
effluents being released into a stream 
In cases where the effluents are strong, 
a bioassay test can quickly determine 
as to whether harm is being done to 
the stream or not 

They have not been primarily con- 
cerned with the determination of the 


toxic ingredients. They feel that the 
company has a_ responsibility here 
However, a limited number of gen- 


eral chemical analyses were made and 
the results of these will be compared 
the effluent 

Of the 92 effluents for which chlo- 


ride concentrations are known, 77 of 


to the lethal dosage of 


the effluents had chloride concentra- 
tion below 1000 ppm. Only one was 
over 5000 ppm chloride and it was 

that this effluent 
from oil wells 


known received 
and 
have reported the lethal 
chlorides to a 


brine Clemens 
Jones (1955 
dosage of number of 
fish and fish food organisms to be well 
over 1000 ppm chloride 
Of the 91 effluents for 


fate concentrations were known 86 of 


which sul- 





200 


the effluents has a sulfate concentra- 
tion below 1000 ppm SO, while the 
sulfate 


values for the remaining ef- 


fluents were between 1000 and 1640 
ppm 

Since the pH of natural waters us- 
ually is found to be within a range of 


6.5 to 8.5, effluents below 


this range 
are referred to as acid ones and those 
above as 


9] 


caustic. An evaluation of the 
pH determinations showed that 
eleven ranged from 1.5 to 6.4, 47 from 
6.5 to 8.5 and 33 from 8.6 to 11.4. It 
appears that caustics are more preva- 
lent acids. Of the 


determined, 


than caustic ef- 


fluents seven from 
from 10.0 to 
10.9 and six 11.0 to 11.4 

The that 7 


effluents had a pH that had changed 


were 


8.6 to 8.9. eleven were 


were from 


1955 survey indicated 
from the caustic group to the 6.5 to 
8.5 range while 2 had changed from 
the acid group to the normal range 
had 
8.5 group to the caustic range, while 
l had to 8.5 
range to Thus 9 


showed improvement while 5 had not 


Four changed from the 6.5 to 


changed from the 6.5 


the acid group 
shown improvement. Actual values in- 


dicate 6 had shown a large improve- 


ment while in the other a little 
improvement was indicated. Some im- 
provement was also shown in the 


bioassay experiments. 

How do pH values correspond with 
the lethal dosage? Of the lethal dos- 
ages determined for waterfleas in 26 
effluents where the pH was above 8.5, 
17 effluents have a 


were found to 


lethal dosage below 10 percent, two 


TABLE 3 
Concentrations of ph lic comp ds with 
respect to the lethal dosages of waterfieas 
and fish in 1955 





Phenol 

Compd 

Concen- LDso 

tration LDoo Water- 

Refinery ppm Fish fleas 

1OA 1.8 No kill No kill 
17A t.0 1.3 5.3 
I7B 1.0 
QOA 7.5 1.0 28 
2Z1A 5 19.58 20.0 
22( 1.5 5.6 2.3 
22D 10 24.0 25.1 
23A 5.5 No kill No kill 
238 18.5 No kill 45.0 
24A $.0 22.4 16.6 
24 55 No kill 76.7 
24D 6.1 No kill 1.1 
25A O.5 18.6 947 
26A 6.5 73.2 73.5 
26B OS No kill $.1 
2H 4.5 No kill 1.8 
26D O.8 No kill 5.3 
20A 15 No kill 63.5 
20K 1.0 } No kill 73.5 
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were found to be in the 11 to 20 per- 
cent range, two in the 2 to 30 percent 
range, two in the 41 to 50 percent 
range and one in the 61 to 70 percent 
and two in the 71 to 80 percent range 

Of the lethal 


for waterfleas in 13 


dosages determined 


effluents where 
the pH was below 6.5, eleven effluents 
had a lethal dosage below 10 percent 
and all were below 20 percent 

The lethal dosage of effluents where 
the pH ranged from 6.5 to 8.5 varied 
from less than 10 percent to 100 per- 
cent. Of the 38 


ranged from 6.5 to 8.5, 8 had a lethal 


effluents whose pH 


dosage between 91 and 100 percent, 3 
between 71 and 80 percent } between 


51 and 60 percent, | from 41 and 50 


percent, 1 between 31 and 40 percent, 


» between 21 and 30 percent, t be 
tween 11 and 20 percent and 14 be 
tween 0 and 10 percent 


fish 
i.e, the effluents whose pH are out of 


The situation was similar in 


the range from 6.5 to 8.5 are 


likely 


within the range. pH may in all prob- 


5 more 
to be more toxic than effluents 


ability not be a primary toxic condi 


tion but rather one that synergizes or 


antagonizes the action of other toxic 
ingredients 
Phenols were determined in thirty 


effluents having relatively high toxici- 
ties and nineteen were found to con- 
tain various amounts up to 18.5 ppm, 
Table 3. 
ports that 10 ppm phenol to be toxic 
fish 


have 


Insofar as the literature re- 
the above de- 
little 
as to whether or not phenol is the 


to some kinds of 


termined values meaning 


toxic ingredient of the effluent 

The LD,, for channel catfish 1% 
inches long under the same conditions 
was 16.7 percent in phenol and 10.0 
1944) 
reports 9.0 ppm phenol to be the LD,, 
for newly hatched Daphnia magna in 
Lake Erie water. On this basis there 
effluent 
enough phenol to be toxic to Daphnia 
However, phenolic substances are im- 
portant in that taint the flesh 
of fish, should therefore be re- 
moved from the effluents 


percent in O-cresol. Anderson 


was only one containing 


they 
and 


Specific conductance determinations 
were run to give some indication of 
the dissolved salts and solids in the 
refinery effluents and particularly the 
ions of sodium, potassium, calcium, 
chloride, sulfate, and various others 
It has been reported by Hart et al 

1945 


cent of 


, using Ellis’s data that 95 per- 


the natural waters of the 
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United States have a specific conduct- 


ance of under 1100 x 10°° mhos. 

Ellis further reported that the ap- 
proximate value of 4000 x 10°° mhos 
was the upper limit tolerated by fish 
magnesium 
and calcium compounds in gas-well 
He that con- 
ductances in 29000 x 10° 


mhos were indicative of the presence 


in mixtures of sodium, 


water also concluded 


excess of 


of acid or salt pollution of various 
kinds. 

In the present study of refinery ef- 
fluents the range of specific conduct- 
96.1 x 


mhos. 


from 
10°¢ 
the 


was found to be 
18.518 x 


percent ol 


ances 
10~ 
Thirty-five 


mhos_ to 
effluents 
had a conductance above 
2000 x 
had a 


OOO x 


specific 


10°° mhos, while 23 percent 


specific conductance above 


10° mhos, the maximum tol- 


Ellis (1937 


This is taken to mean that about ! 


erable allowance set by 


to % of the effluents are too high in 
total inorganic content 


In all cases except two where the 
specific conductance was over 4000 x 
10°° mhos wastes had to be diluted to 
at least 
fish 
results 
(1937 


5X0 percent before half of the 
live for 96 ‘These 
substantiate Ellis 
However, when the specific 
1000 x 10 


mhos, wastes frequently were toxic 


would hours 


those of 
conduc tance was below 
Since organic compounds do not us- 
ually dissociate in water, the specific 
conductance will give no indication 
of the organic material content. Since 
the organic matter present could well 
be toxic a low specific conductance 
could not be used as an indicator of 
non-polluted water. 

In the 1955 


were determined in an effort to find 


survey sulfide values 


some recognizable factor in refinery 


effluents which was responsible for 
done. Determinations 


damage were 


made and results calculated to give 
the part per million of total sulfide 
includes all of the sulfide in the ef- 
fluent), dissolved sulfides, and sulfide 
present as H.S. Hence the total sul- 
fide the total of 


solved sulfide, the hydrogen sulfide, 


values are the dis- 
and any insoluble sulfide material. 
The of total sulfides was 
found to be 0-172 with 0.09 the lowest 
value of sulfide present; the dissolved 


range 


sulfide range was from 0-142; and for 
the hydrogen sulfide 0-46.9, Table 4. 
The median levels calculated were as 
follows: (1) total 14.29 (2) dissolved 
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13.5 3) H.S 4.12. The 
for the H.S is due to the fact that as 
the pH of the effluent is increased the 


low value 


value of the H.S becomes smaller and 
the pH’s ol 
general, above 8.0 and at this pH ap 


refinery wastes are, In 


proximately only 30 percent of dis 


H,S. 


It has been reported that concen 


solved sulfide exists as 
trations above 7.0 ppm H,S are lethal 
to fish and the minimum lethal con- 
fish food has been re 
ported as | ppm H,S (State Water 
Pollution Board, 1952). Of 
eleven effluents where H.,S 
were ten of the ef- 
had LD... values of 
76.7 percent and a median H,S value 
of only 0.24 ppm H,S. 


centration for 


Control 
refinery 
values present, 


fluents median 


TABLE 4 
Concentrations of hydrogen sulfide with 


respect to the lethal dosages of waterfieas 
and fish in 1955 


H.S 
Conc 


Refinery 
and 
Station 


LD 


some correla 


In attempting to correlate 


H.S 
evident. Of 17. refineries 
LD... and H.S were 
had LD 


percent, 


values and values 


110m was 


where values for 


both available, 11 values of 


less than 50 with an H,.S 


range of 0.87 to 5.7 


However, it is probable that the 


many of these cases 


H.S 
effluent 


toxicity in was 


not due to alone but to other 


factors in the The remaining 
six refineries all had LD,, values of 
between 90 and 100 percent, Of these 
effluents the range of H.S was from 
0.09 to 6.0 ppm H,S 
HS 
than 4.12 ppm, one with 6 ppm and 


the other 4.7 ppm H,5S 


There were two 


effluents having values greater 
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A Refiner's Reaction to RP-500 


Problems involved in classifying hazardous locations and recommendations 


for future improvements in refinery electrical service are discussed. 


F. C. Somers 
Ihe Atlantic Refining Compar 

API STANDARD RP-500, “Re« 
ommended Practice for Classification 
of Areas for Electrical Installations in 
Petroleum Refineries,’ 
Now, one year lates 
to take 


was published 
in 1955 it seems 
appropriate stock of what has 
been accomplished. ‘To do this, it is 


necessary to answer the following 


que tions 


elo what exlenk IS RP 


used ? 


00 being 
How is it being used? 


@ What 


) 


are the problems in using 
it 


What are 


What is the next logical step? 


its shortcomings? 


Background —In 1947 the Na 
Electrical Code Article 500 


dealing with hazardous areas was re 


tional 


vised to recognize the now familiar 


Division | and 2 concept. In simple 


terms, a Division | location may be 


“normal” conditions 
9 


hazardous undet 


while a Division location may be 


hazardous only under abnormal con 


ditions. Requirements for electrical 
installations in Division 2 locations 
are jess stringent than for Division | 
A few petroleum refiners had adopted 
the Division | and 2 concept 
1947. For them the 
little 


recognition, For the rest of 


SOUT 
years 
NEC 


official 


prio! to 


revision meant beyond 
the refining industry, it provided a 
basis for a significant change in elec- 


trical practice 


Surprisingly few changes materi 
alized, Ingrained conservatism and 


human inertia undoubtedly weighed 


heavily. However, it soon became ap- 
parent that the real stumbling block 
was the lack of an adequate and rec- 
ognized basis acceptable to refine: 


alike for 


properly classifying a location, In 


and electrical inspector 
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The key to further progress: 





Equipment made specifi- 
cally for Division 2 loca- 
tions. 

Non-explosion-proof equip- 
ment is... 


® Easier to maintain 
® Often safer 


® Lends itself to refine- 
ments in relaying 
and automatic con- 
trol 











1951 the 


the missing 


API determined to provide 


link 


Accordingly, the API Subcommit- 
tee on Electrical Equipment was 
asked to develop a sound, logical, and 
determining the 


consistent basis for 


existence degree, and extent of a 


classified location. This effort culmi- 
nated in 1955 with the publication of 


API Standard RP-500 


RP-500 provides an easily-under- 


stood discussion of the factors that 


must be considered in classifying 


areas; provides a straightforward 
questionnaire-type procedure for de- 
termining the proper classification of 
an area; and finally, by means of 
simple, clearly dimensioned diagrams, 
establishing 


provides a method for 


the extent of a classified area. In 


short, the missing link has been 


forged 


Extent of Use -RP-500 is being 
widely used. A recent informal survey 
indicated the majority of the refining 
industry is either using or planning to 
use RP-500 as a basis for classifying 
some who 


areas However. there are 


PETROLEUM 


RP 500 


“average 


believe in recommending for 


refinery conditions,” is too 
conservative, and they prefer to work 
to a less stringent minimum for ce! 


Although 


( he Trike al 


tain types ol installations 


no survey was made SOTTIC 


concerns are also known to be 


RP-500 


been heard from electrical inspectors 


using 
Favorable comments have 
code enforcement agencies, and cod 
making bodies. Some 1,200 copies ol 
RP-500 have been distributed 


How It Is Used Perhaps a good 
how RP-500 is being 
The Atlantic Re- 


fining Company is doing with it, espe 


way to illustrate 
used is to see what 


cially since it is believed to be repre- 


sentative of what others are doing 
The first step was to agree that as 
a matter ol policy we would hence 
forth use RP-500 as a basis for classi- 
fying areas, The mechanics of making 


{ lassific ations are desc ribed In some 
detail in a paper by Dr. Goldsmith.’ 
block 


plan marked to show the classifica- 


In essence we end up with a 


tion of all locations and their bound- 
arics 

In working out the proper classifi 
cation, we give careful consideration 
to terrain, the nature and location of 
nearby facilities, and the probable fu- 
ture use of adjacent vacant areas, If 
the project is engineered by Atlantic, 
the classification is made by the su- 
pervisors of our electrical enginecring 
and drafting sections. If the job is 
contract engineered, the classification 
is the responsibility of the contractor 

Regardless of 


neering, 


who does the engi- 
the marked-up block plan 
is reviewed and approved by the 
managers of our design, engineering 
research, and construction divisions 
This has been an important part of 
the procedure, as it has provided a 
stabilizing influence and close check 
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on performance during the transition 
period, 

Che procedure also provides for re- 
view and comment by those responsi- 
ble for operation of the plant Once 


the classification has been approved, 


the NEC 
standards and practices adequately 
define the 


we believe and our own 


type of electrical equip- 
ment and installation required for 
each area classification and we rely 
on routine supervision to see the job 


through. 


Problems—There have been sev- 
eral problems in using RP-500, One 
of these has been getting people to 
depart from long-established patterns 
this 


in which 


of doing things. For some par- 
ticular field seems to be one 
resistance to change is instinctive 


They 


understand it, but somehow they fail 


study RP-500 and profess to 
to move out of the well-worn groove 
This stems in part from the fact that 
in many quarters the process of clas- 
has been an art 


sifving locations 


shrouded in mystery and confusion, 
much of which may have been a re- 
flection of the true state of mind ol 
the practitioner 

Problems of this type require prod- 
from above, and fortunately 
RP-500 is sufficiently 


to be useful to the upper levels of an 


ding 


down to earth 


organization. From personal experi- 
that 
Division 


ence we found many locations 


classified 
2 on the basis of RP-500 were being 


should have been 
called Division | because of past cus- 


This was characteristic of early 


efforts at RP-500 
found that although a lo 


tom 
using 

Later we 
cation was properly classified as Divi- 
sion 2, there was a tendency to make 
the installation and equipment as for 


The 


sary use of explosion-proof conduit 


a Division 1 location unneces- 


fittings in Division 2 locations has 
been a very tenacious problem and 
we still find an occasional slip 
Another problem has involved ap- 
plying the principles of RP-500 to a 
situation not specifically covered by 
the publication, A typical example is 
classifying a location containing a 
non-electrical source of ignition such 
as a furnace. Does the furnace make 
the location “safe”? Some people be- 
live it does and are able to advance 
good arguments in support of their 
Others feel that a 
should not be a factor 
that the 


nothing to do with whether or not a 


Views furnace 


in classifying 


on the basis furnace has 
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flammable 
Those 


tend to use explosion-proof enclosure 


mixture may be present 


adhering to the latter view 
on sparking devices to avoid adding 


electrical sources of ignition to such 


locations. Similar problems are ct 
ated by the presence ol inte rnal com 
bustion engines 

Ihe laboratory is another exampl 
of a situation not specifically covered 
by RP-500. Laboratories with explo 
sion-proof electrical equipment side 
by side with bunsen burners have 
been all too common in the 


literal 


past By 


interpretation it can and has 


that RP 


installations 


been argued 100) recom 


Ine nds Su¢ h 


It is reasoned that flammable ma- 


terials are being handled in open con- 
therefore the location 


tainers and 


must be classified. The important fac- 
tor which is discussed in RP-500 but 
overlooked by 


such a harrow view 15 


the quantity of flammable material 
that may be 


Refinery 


some problems 


prese nt 


roadway have created 


Phere 


which the 


have been in 


stances in boundaries of 


classified locations have extended 
into or completely across a main re 


| his has 


noticeable in older plants where space 


finery roadway been most 


is at a premium, One approach has 


been to exercise the “judgment” fre 


quently referred to in RP-500 and 


clearance trom 100 to 30 
that 


limited to 2 


rt duc c the 


feet on the basis the outermost 


1) feet, which is feet 


above grade, is only required for un 


usual situations such as handlin 
liquefied vases 
Rearrangement of 


locate the 


equipment to 


source of hazard furthe: 


solution 
Relocating the 
entire plant or the road has also been 
W hil 
to deal 


from the road has been the 


Im a number ol Cases 


act omplishe d occasionally 
RP-5O00 is not 


i 


non-electrical matters such as general 


high-lighting the 


intended with 


layout il 1S 


that the 


plant 
fact restrictions on electrical 
and non-electrical sources of ignition 


Whether or 


consistent is tat 


are not always consistent 


should be 


aheld from this discussion 


not they 


However it is clear that the im 
portance ol good plant layout, ade 


quate spacing between plants and 


proper location of roadways is receiy 


ing some emphasis as a result of usin 


RP-500 


Short Comings |i was Ux 
tion of the 


inten 
Ble 


to periodically if 


Subcommittee on 
trical Equipment 
vise RP-5O00 in lis 
Over 


ht ol expr rence in 


us v it a period ol tine there 


will undoubtedly br improvement 


both editoriall and 


technically pel 


haps the cope hay he broadened 


and the themselve 


recommendation 
may be changed if justified by exp 


rience \ group API re 


dralted a proposed revision 


within the 
cently 
which dor not appreciably alter the 
recommendations or the 
RP-500 but 


bit of additional discussion and infor 


text I he 


form ol 
which does add quite a 
mation to the 


to the 


propo ed 


change recommendations will 


| 
result In minor revisions to the dia 


Probably the 


change is the 


vram significant 


most 
proposal to reduce the 
horizontal extent of 


100 feet to 


a classified area 
from 1) feet for the aver 
ve ( ANC 

As proposed, the diagrams would 
how the cla 


leet 


continue to thed Wea 
a extending 100 


from a 


horizont ill 
ource of hazard. but the 


outermost 1) feet would he hown 


that thi 


Classified onl 


dotted with a note addi 
where 
volatil 
Chang im the 
clarif 


intended to 


tional area he 


release of large volumes of 


products may occur 
text are 


the fact 


proposed to further 
that RP-500 i 
apply to refinery installations 

Dhese 


except tor A 


only 


changes are largely editorial! 


paragraph f spiaining 
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that high processing rates at elevated 
temperatures and pressures are pee ul- 
iar to refineries and dictate standards 
of design not warranted in all other 
operations of the petroleum industry 
It is also proposed to expand the text 
to include a more complete discussion 
of flammabl 


their 


liquids or vapors and 


behavior when released to the 
atmosphere 


and liquid petroleum vases are dis 


differences between fixed gases 


cussed with ¢ mphasis on the need for 
establishing the ex 
sified 


liquid petroleum gases are involved 


conservatism in 


tent of a clas area when the 

One purpose in discussing the pres 
ently proposed revisions is to make 
the point that the changes are minor 
evidence 


100 has 


which Is rather conclusive 


that experience in using RP 
fundamental sound 
ed that the 


refinements, but no 


demonstrated its 
he lie \ 
further 


ness It is future will 
bring 
change in 


ciple, ‘The use of 


drastic concept or prin 


RP-500 in the day 
classification of areas 1s 


to-day also 


settling down to a routine business 


Problems in educating personnel to 
ot the 


with us but are 


intelligent use material are still 


diminishing and will 
While RP-500 


present by 


eventually disappear 


is being used at the ma- 


jority of the refining industry, the 
future will probably see it become 
throughout the in 


nearly universal 


dustry 
hus. on the evidence available 
today, there are no signs of anything 
either 
lhis 
must look 


RP-500 for 


further advancements in electrical in 


ahead in 
RP-500 itself or its application 


scems to indicate that we 


drastically new 


to something other than 


stallations for petroleum refineries 

Next Logical Step [he author 
believes that the next major improve- 
ment will be in equipment for Divi- 
sion 2 locations, One consequence of 
RP-500 has been to make engineers 
increasingly aware that completely 
explosion-proof installations are not 
unnecessary in cases but 


only many 


also are not necessarily the safest 
solution 

Safety is a broad problem of which 
the ignition hazard is only one phase. 
For instance, an unexpected inter- 
ruption of electric service can disrupt 


operations and create the “abnor- 
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mal” conditions we seek to guard 
against. Protection of personne! 
against electric shock is another phase 
of the over-all safety problem. Provi- 
sions to maintain equipment properly 
and safely are still another consider- 
ation. Considered in the light of these 
requirements, many of us believe that 
explosion-proof equipment installa- 
tions, in addition to being costly, are 
far from ideal in many respects. The 
selection or range of devices normally 
available in explosion-proof construc- 
tion is too limited to permit many of 
the refinements in relaying and auto- 


matic « ontrol 


Such equipment is difficult to 
maintain and once opened provides 
little protec tion against elec tric shock 
associated with a multitude 
to all 
check on the 


Problems 


of enclosure bolts are familiar 
The lack of 
integrity of equipment 1s a 


Missing or 


proper oil level, proper clearance and 


a positive 
real con- 


cern loose cove! r0lts. 


surface condition of explosion-proof 


enclosure joints, condition of seals 


and so forth, all depend entirely on 


the human element. These are some 
of the shortcomings of this type of 


equipment other than cost 


It was hoped that RP500. in pro- 
| | 


viding a sound basis for classifying 


locations as Division 2 rather than 


Division 1, would encourage bette 


over-all electrical installations with 


less money being spent on costly 
explosion-proof equipment and more 
being spent on making the installa- 
tion more reliable, easier to maintain, 
and safer to work on, Some progress 
is being made in this direction, but it 
that the lack 


of electrical equipment for Division 2 


is becoming apparent 
locations is a real problem. 

As things stand today, the choice 
is largely between a conventional 
explosion-proof installation or an in- 
stallation using general-purpose 


equipment either modified to mini- 


mize the chance of ignition or located 


in an area where ignition is not a 
problem, One widely used approach 
is to locate general-purpose equip- 
ment in a room or building kept 
under positive pressure. Usually this 
is accomplished by providing a blower 
taking suction from a “safe” source 
of air and discharging into the build- 


ing or room to be pressurized 


PETROLEUM 


In addition to the cost of the build- 
ing and ventilating system, there is 
the problem of seeing that the source 
of air is safe at all times and that all 
doors and windows in the building 
are kept closed while equipment is 
energized, Another approach has been 
to locate general-purpose equipment 
in areas sufficiently remote to be un- 
classified 

In many refineries, particularly the 
older ones, the concentration of 
plants is such that an unclassified 


Where it has 


been reasonable to locate equipment 


area is difficult to find 


remotely, it has been accomplished at 


the expense of branch circuit costs 


and losses 


The extent to which part 


of the 


industry is going to try and 


improve on the old conventional! 
explosion-proof installation is a good 
measure of the benefits to be realized 
and at the same time the expedients 
being used clearly indicate that 
equipment-wise, the ideal answer has 
found 


not yet been 


Plainly, the situation calls for 
equipment made specifically for Divi- 
sion 


2 locations. Such equipment, to 


get acceptance, must provide all the 
desirable features of general-purpose 
equipment with none of the disad- 
vantages of explosion-proof equip- 
ment. This is the key needed to open 
to further 


Until 


the way important prog- 


ress this need is satisfied, we 


can expect a continuation of the 
cumbersome expedients forced upon 
us by the limitations of presently 
available equipment 

Meanwhile the petroleum industry 
will continue to get something less 
than the best possible electrical in- 
stallation for its dollar. Like the prob- 
lem of classifying areas, the equip- 
ment problem has been with us for 
We learned 
RP-500 


has got to come from within the oil 


from our 
that the 


years experi- 


ence on initiative 
industry. The same is true of the 
equipment problem. We must spark 


the drive. 


This paper was originally presented 
at the API Division of Refining Meet- 
ing in Montreal, May 14, 1956 
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One of many advantages of 90/10 Cupro-Nickel , 


 WELDABILITY 


Welding head on filter shell 


One of the relatively new copper base alloys is 90/10 
Cupro-Nickel, which is coming into increased use as a 
result of experience with it. Revere offers it in sheet and 
plate, pipe and tube. It is highly resistant to corrosion and 
erosion, particularly in salt or benchioh water. In addition 
it can be cold or hot worked, welded, soldered and 
polished. Because its nickel content is less than the older 
70/30 alloy, it is priced lower. 
The item shown here is a 90/10 Cupro-Nickel filter for 
aviation gasoline, designed and fabricated by the Warner 
Lewis Company, Division of Fram Corporation, Tulsa, 
Oklahoma, for the U. S. Navy. Heads and shell are 114” 
thick. Revere was given the opportunity to collaborate 
with the Warner Lewis manufacturers on welding, which Completed eviction eccefine Oh 
was successfully accomplished by the metallic arc process, mode of 90/10 Sigvetthel 
using Inco 70/30 Cupro-Nickel electrodes. The vertical , 
weld on the shell was X-rayed 100% and found satisfac- 


tory to pass Navy inspection. Because of the thickness of 
the metal, it was decided to form the heads hot at around 
1690° F. The forming was done by the Hackney Iron & 


Steel Co., Enid, Okla., which also consulted with Revere. COPPER AND BRASS INCORPORATED 
Warner Lewis Company of Tulsa, with representatives Founded by Paul Revere in 1801 
in 30 cities, are specializing on all types of alloy design 230 Park Avenue, New York 17, N.Y. 
and fabrication and inquiries of this nature are invited. 
‘ P . ‘ . 7 nok ld. Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich.; 
. if you wish information regarding the selection, weld Leos Angeles and Riverside, Calif.; New Bedford, Mass; Rome, N. Y= 
ing, or working of copper and its alloys and aluminum ales Offices in Principal Cities, Distributors Everywhere. 
alloys, see the nearest Revere Sales Office. 
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Want to Save Money ? 


ONE COMPANY recently saved almost 12,000 











square feet of insulation on a stress-relieving 





job by using the same insulation for each of 





four large vessels. How it was done is covered 
in “How to Do It.” 














Keep Going to Page 208. 
I g 









Texaco Scores a First 


THe First privately-financed jet-fuel labo- 








ratory in the U. S. has been opened at The 








Texas Company's Beacon, N. Y., research cen- 








ter. Texaco expects the new installation, built 








at a cost of $250,000, to step up its develop 








ment of fuels for all turbine engines. For a 








description of this plant, see “Who’s Building.” 








Keep Going to Page 214. 











And Now What? 


THE PROBLEM Of expressing octane numbers 











above 100 was one of the subjects taken up at 





the Division of Refining’s Montreal meeting. 





And one of the points on which most refiners 








agreed was that a decision on a scale for indi 








cating antiknock quality above 100 octane ts 








long over-due. For what some industry spokes- 








men thought about a new scale of quality, 








see “What’s Happening in Industry.” 





Keep Going to Page 250. 















READING 
AHEAD 


Advanced Planning 


TAKE a look through “Meetings Calendar,” 
to see what is coming up in the societies and 
associations of most interest to people in the 
petroleum-refining industry. A quick look now 
may make planning for trips easier in the 
months ahead. 

Keep Going to Page 264. 


The Fifth Man 


W. B. Srroset, director of projects develop- 
ment in Continental Oil Company’s Petro 
chemical department, has been selected to 
receive a Sloan Fellowship. The fellowship, 
which will give Strobel a year at Massachu- 
setts Institute of Technology, is the fifth to be 
awarded to Conoco men in seven years. For 
that story, see “What's Happening Among 
Men in Industry.” 


Keep Going to Page 266. 


New Developments 


NEW DEVELOPMENTS in the companies which 
service and supply the refining-natural gaso- 
line-petrochemical industry will be found in 
“What Suppliers are Doing.” Interesting and 
useful information about the companies which 
serve your plant include changes in their per- 
sonnel, extension of facilities, expanded services 
and changes in addresses. 

Keep Going to Page 278. 
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Tight, easy closure after 15 years 
on hot gas up to 1030° F.—with Crane valve 


THE CASE HISTORY — Installed 
in a leading Southwest oil refinery, 
this Crane valve is beating its own 
record every day. 

Since 1941, this 12 x 18-inch ven- 
turi 600-pound cast steel gate valve 

with flexible wedge disc—has 
handled hot gas on an inlet line, 
from 900° F. to 1030° F. at 240 
pounds pressure. It is motor-oper- 
ated on a 6- to 8-hour cycle. 

During the 15 years on this se- 
vere service, the only maintenance 
given this Crane valve has been 
routine during the scheduled unit 
shutdowns. The valve remains leak - 


free and continues to operate 
smoothly, with no repairs whatever 
to date. 

This efficient flow-control opera- 
tion is but one among thousands 
performed by Crane valves in oil 
refinery service 
cases where Crane dependability 
has saved countless maintenance 
dollars and production time. What's 
back of such performance? Proven 
design— proven quality of materials 

backed by more than a century’s 
experience in valve development 
and manufacturing. 

Don’t take chances with your all- 


thousands of 


important valves —specify Crane to 


be sure of efficient performance. 
Crane meets your every need in 
refinery valves—gates, globes, an 
gles or checks—with screwed, 
flanged or welding ends—in sizes 
up to 24 inches 
in pressure classes 
up to 2500 psi. 
Call your local 
Crane Represent- 
ative for valuable 
help in specifying 
and ordering, or 
write to address 


below. 


CRAN E VALVES & FITTINGS 


KITCHENS e 


PLUMBING e 


HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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How To Do It... 





$10 is paid for each accepted idea. Mail to Editor, PETROLEUM REFINER, P. O. Box 2608, Houston 1, Texas. 


Save Money in Field Stress Relief 


ON! 


saved almost 12,000 square feet of in 


CONSTRUCTION firm recently 


sulation on a stress relieving job by 
using the same insulation for each of 


Normally, 


vessel to he 


four large vessels when 


there is only one stress 
relieved, lower cost mineral wool felt 
can be used as the insulating material 
this 


that the same 


and thrown away after use, In 


case however, in order 





insulating material might be used on 


each coke drum with a minimum of 
waste, mineral wool blankets capable 


of withstanding higher temperatures 
and much more handling were used. 

‘“In-place” stress relief of completely 
fabricated components such as the 
huge vessels used in the chemical and 
pertoleum processing industries, is ac- 


complished by creating a furnace of 


These four large coke drums were stress relieved in place. 
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the structure itself, Large portable oil- 
fired burners, capable of delivering up 
to 40.000.000 Btu per hour. fire di 


rectly into the vessel to bring it up 


to critical temperature. To help estab- 
lish and maintain the critical tempe I- 
ature within the required time limits, 
high temperature thermal insulation, 
conforming to rigid specifications, pre- 
vents excessive heat loss to the outside 
atmosphere 

In a typical operation, the stress 
relief of four coke drums already fab- 
West 


Coast oil refinery, spun mineral wool 


ricated and erected at a large 
blankets helped maintain the temper- 
1200 F 
with a maximum variation of 
less than 150 F 
ASME code. 


at h of 


ature of the vessels at mini- 
mum 
as required by the 
the four vessels was heat- 


treated in turn. Reinforced on one 
side by expanded metal lath and on 
the other by 1l-inch wire mesh, the 
mineral wool blankets not only satis- 
factorily limited heat loss at the high 
temperatures involved, but also with- 
stood the eight handling operations, 
little 


Fewer than 5000 square feet 


with exceptionally mechanical 
failure. 
of the 4-inch blankets were required 
to insulate all four of the vessels, each 
of which had a surface area of ap- 
proximately 4200 square feet 
Eighteen feet in diameter and nearly 
75 feet tall, the 
of ASTM A-204 plate lined with 
7/64-inch ASTM A-240 (Type 405 
were mounted on concrete platforms 


The 


blankets were secured to their extenor 


drums constructed 


30 feet above grade insulating 
surface by %-inch stainless steel bands. 
These bands were of expander strap 
to allow for thermal expansion of the 
Asbestos 
the outside of the blankets under the 


vessels paper, installed on 
steel strapping, protected the insula- 
tion from rain and wind for the rela- 
tively short period of time they were 


in place. Spun mineral wool felt, 4 
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Now —A Revolutionary NEW Steam Trap! 


SO RUGGED SO SIMPLE 


this steam trap practically eliminates maintenance 


Major advance in trap design! 


Imagine a steam trap machined from a solid block of stainless 
 F A CAP steel. A trap with only 3 parts...cap, disc and body...and not 
+ even a valve-closing mechanism — the kinetic energy of steam 

closes the valve and ONLY the TD uses this new operating 
principle. 


That’s the revolutionary new Sarco type TD. It has only one 
2. a Disc : 





moving part...a hardened SOLID stainless steel disc. And it is 
not affected by superheat, water-hammer, corrosive conden- 
sate. That’s why we can say INSTALL IT—FORGET IT! 


Use the SAME trap for 10-600 psi...for light or heavy loads 
< ++. without seat or valve change or other adjustments. Closes 
3. a BoDY Ze 


A tight on no load—no steam waste. 








> | Ask for a 60 day trial installation of Sarco TD trap and 
- : strainer ... write for bulletin 257. Sarco Company, Inc., Empire 
State Bldg., New York 1, N. Y. 


Mey! B SARCO 


Only Sarco Makes All 5 Types 


That’s why Sarce can give impartial advice en proper steam trap selection. 


SIMPLICITY ITSELFE 

No valve-closing mechan- 

isms to wear or stick. No faite eh ——3] ui 
critical clearances to —_ 


choke. No gaskets to leak. Float 


ic | Thermostatic Thermostatic E saan Camiift 8 
: Wagsmetnam xpansion amiift 
Onl y moving part a SOLID Steam Traps Steam Traps Steam Traps Steam Traps Steam —¥ 
stainless steel disc. 
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REDUCE THE CHANCE 
OF USING THE WRONG 
VALVE LUBRICANT 


ELIMINATE LARGE 
WAREHOUSE STOCKS 


ONLY 


DESCO 


PLUG VALVE 
LUBRICANTS 


ARE All YOU NEED 


no matter what passes 


thru your valves! 

No matter what the fluid or its 
temperature, Desco Lubricants are 
guaranteed to STAY in your valves 

. . and 4 types are all you need. 

Desco Lubricants will not harden 
or coke-up because they are ALL 
lubricant and contain no inert 
material. 


EN 


CONVENIENT STICKS OR BULK 
Packed in clean, convenient sticks in 
5 sizes for gun or jack screw. Also in 
5-quart, 5-gallon, and 100 Ib. bulk 


containers. 


The Only Complete Plug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 
539 Aero Drive Shreveport, La. 


Sales Offices in All Pring ipal Cities 


DELTA-DESCO 


PLUG VALVE 
i LusBsRICANTS 
AND EQUIPMENT 


LUBRICANTS FITTINGS GUNS LUBRICATORS 
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How to Do itece 


thick 


was used to fill in around vessel out- 


inches and 4 pounds density 
let 
Stress 
formed under varying weather condi 
For first 


VCSSE | Was 


relief of each vessel was per- 


tions ( xample when the 


treated the ambient tem 


perature was aproximately 70 I 
whereas for another the ambient was 


lightly 1) F 


one test and, duc 


below It rained during 
to location on the 
sca Coast more than average wind 
vas prevalent 

The specifications for this type of 
work called for insulation capable of 
preventing excessive radiation and 
convection losses at the normally high 
up to 1400 F 
Blanket 


quired to be of felted mineral fibers 


relieving tem- 


stress 
peratures insulation was r 
and be uniform in thickness and den- 
ity. It could not fracture or dust ex- 


1400 I . the 


limit, 


cessively at maximum 


temperature and its thermal 


conductivity was to be less than .27 at 
75 &F 
200 F 


Use a Rough Model 


mean temperature ol 4 at 


| In Planning Facilities 


When one company Was planning 
to add a warehouse at its refinery, the 
engineers built a rough model to show 
where drums of products would be 
handled trucks 
loaded from the stocks 

Short lath 


and how would be 


pieces ol were tat ked 


For more data on advertised products, use Readers’ Service Cards, last page. 
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together to show the drums 


path 


would follow when being rolled out 


of the plant A conveyor on the top 


showed how the drums were raised 
to the top level and then shunted off 
to the proper storage compartment 

Ihe loading rack in back was then 
designed to show how trucks could 
be maneuvered with the simplest Tio 


tions for loading drums 


lf It Stinks—Beware 
Natural gas 


dustrial users he 


delivered to many in 
s no distinctive odor 
l'o overcome the danger of undetected 
leaks, an odorant pot similar to th 
one shown here can be made from 
scrap pipe 

The idea is to put a plug in the top 
of the vessel, for checking the level 
and refilling the pot with ordorant 


Another plug should be placed in th 
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A.Y. MSDONALD MFG. CO. 


DUBUQUE, IOWA 


A salute to stability 


Petroleum REFINER is proud to reproduce this medallion as 
a salute to the A. Y. McDonald Manufacturing Company on th: 
occasion of their 100th Anniversary. The sustained growth of this 


company and the worldwide industry acceptance of their products 
truly represents Stability. 

During the last third of their first century, the Oil Equipment 
Division of A. Y. McDonald has had a schedule of advertising in 
Petroleum REFINER each year; their initial advertisement 
appeared in 1923. 

In saluting McDonald on their 100th anniversary we are re- 
minded that consistent advertising is another mark of Stability 
and Dependability over the years. 


Petroleum Refiner 
HOUSTON, TEXAS 
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air-driven internal f 
tube cutter 


AIRETOOL’S new, lightweight, portable tube cutter removes dam- 
aged or leaky heat exchanger and condenser tubes faster and more 
economically than ever before. Self-centering, double-action, hard- 
ened steel tool bits cut nonferrous and steel tubes 5%” to 1” in diame- 
ter, through tube sheets 1” to 4” thick. Operator governs rate of 
cut through positive feed control, eliminating gouging or burning 
and increasing life of tool bits. The new single-stage air-driven 
motor, designed and precision built by AIRETOOL, is powerful and 
easy to use. Available in speeds of 200, 265, 335 and 625 r.p.m. 

AIRETOOL’S new tube cutter is also available with electric driven 
motor for use where air supply is not available, and in a push-type 
design which can be adapted for use with your own electric or air 
motors. AIRETOOL Internal Tube Cutters are an economical ne- 
cessity, invaluable for tube maintenance programs. 


, { > Send for Bulle- 


tin #59, illustrat- 
ing the complete 
new line of AIRE- 
TOOL tube 
cutters, cleaners, 
expanders, ac- 
cessory and 


How to Do Iteve 


riser from the pot, for adjusting the 
wick. The wick can be made from a 
piece of sash rope. 

In this 
from right to left with the odorizer 


installation, gas flow is 


mounted on the low-pressure side of 
the regulator. Valves for by-passing 
and a safety valve complete the in- 
stallation. 





Crows Nest Aids 
Relief Valve Inspection 


Relief valves located outside refin- 
ery areas are not always easily ac- 
cessible for inspection and testing 

One operator has solved this prob- 
lem by welding a platform at the top 
of the riser pipe used for a support 
Short pieces of 34-1n¢ h rod, welded to 
the riser, form a ladder for access to 
the crow’s nest. The valve is fitted 
with a cover to keep out rain and 
dirt 

With = this 


checks and adjustments can be made 


arrangement, pe! iodi« 


without worrying about ladders or 


scaffolds 





Your Ideas are Valuable! 


At least $10 will be paid for each idea 
accepted for “How to Do It.” Just send 
o brief note with a photo or sketch to 
the Editor, Petroleum Refiner, P. O 
Box 2608, Houston 


BRANCH OFFICES: New 
York, Chicago, Tulsa, Phil 
adelphic, Houston, Baton 
Rouge 


specialty tools 


—— 


REPRESENTATIVES in principe! cities of U.S.A., Conade, Mexice, South Americe, England, Europe, Puerto Rice, Italy, Jepen 
Hewell. EUROPEAN PLANT: Vieerdingen, The Netherlands 
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Tel-O-Set indicator 
vertical Large, opposing pointers 
clearly show measured value and set point. Control knob 
and transfer switch are located near the bottom of the case 

can be manipulated without the operator's hand 
obscuring the view of the pointers and scale 


miniature recorder and have 


indicating 





a ale Ss 


Design your instrumentation 


or simplest installation, startup, service 


with Tel-O-Sef miniature instruments 


Easy installation. The indicating and recording To adjust zero and span, or to inspect parts, you 


June, 1956 


chassis can be supplied separate from the case. The 
case contains the valve pressure gage and pressure 
regulator. Install it in your panel, make complete 
piping connections... then insert the chassis later, 
at startup. 


Foolproof startup. Shipped separately, the chassis 
is protected against dirt and damage until startup. 
Air lines can be checked, control valves stroked 
and final inspection made before the chassis and 
controller are installed. 


Serviced in seconds .. . that’s all it takes to re- 
place a complete chassis. No loss of control during 
replacement ...no electrical connections disturbed. 


For more data on advertised products, use Readers’ Service Cords 
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can partly withdraw the chassis from the case 
without interrupting operation. 


Tel-O-Set instruments are applicable to tempera 
ture, pressure, flow and liquid level. They work 
with any pneumatic force-balance controller. They 
are sensitive, accurate have true linear calibra 
tion .. . respond instantly. Call your local Honey 
well sales engineer for a discussion 
as your phone. 


... he’s as near 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


Hon 


BROWN ! 


N EBAPOLI S 


eywell 


NSTRUMENTS 
Fouts oe Coutiols. 


last page Z13 





Who's Building ... 





Next Construction Boxscore will appear in the July issue. 


Combustion section of turbo-prop engine undergoes test at Beacon, N. Y 


New Texaco Laboratory 
Devoted to Jet Fuels 


Ope ned 


rEXAS COMPANY 
the S’s 
financed jet-fuels laboratory 


has 
first privately 
At the company’s principal re 
N. ¥ the 


new $250,000 installation is expected 


search center at Beacon, 
to step up lexaco’s development ol 
all turbine engines, ranging 
with 10-ton 


lightweight turbines 


fuels for 


Irom supersonic giants 
the 


being developed for passengel cars 


thrusts to 


The new laboratory, which took a 


year to complete is believed to be 


the first company-financed installa- 


tion in the petroleum industry capa- 


ble ol 


combustors 


jet fuels in 
This 


permit 


testing 
“full-scale” ap- 
highly 


re produc tion of actual operating con- 


proach will accural 


ditions 


Design of the new building and 


the test apparatus is based on experi- 
ence gained in developing jet fuels in 
lexaco laboratories 


several earlies 


full-scale 


Equipment consists of three ir con 
with 


1800 A VAS 
three 


pressors a total horsepowe! ol 
heatet est 
ale 
burners, special 


the 


instruments needed to cart 


fired air 


stands for full-se aircralt 


gas-turbine exhaust 


silencers and associated control 


and oul 
tests and record data 

hese 
pos 


studies over practically th 


new facilities will make it 


sible to conduct combustion 
entire 
range of conditions encountered in 
air-breathing jet 


Au 


pre SSO! 


type powe! plant 


entering the three 


Stage com 
can be compressed to the 


Vhis is 


sufficient to duplicate aircraft gas 


equivalent of 20 atmospheres 
turbine Ope rating conditions of flight 
1000 mph and 
100.000 feet 


speeds it) CXCCSS ol 
altitudes of as much as 
The gas-fired air heater reproduces 
heat the 
the 


The heater Can ven- 


the found at jet engine’s 


burner input during foregoing 


flight conditions 
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difficult physical conditions, but... 


India’s largest refinery 
was completed 


The 40,000 B/D refinery of 

Burmah-Shell Refineries Ltd. 

near Bombay, India is the 

country’s largest. It is capable 

of supplying an estimated half 

of India’s current require- 

ments for finished petroleum. 

Although built in the face of 

difficult physical conditions, 

close cooperation with the 

owner in planning and engi- 

neering, and exceptional co- 

ordination of construction 

allowed Lummus to finish 

almost a year ahead of the original schedule. 
A smoothly running refinery now, consisting 

primarily of crude distillation, fluid catalytic 

cracking, gas recovery, treating and blending 

units, offsite facilities and utilities, at the start 

it was only 450 acres of incredibly difficult ter- 

rain, without roads, railway or harbor. 


Battling two of Bombay's worst monsoons, 
Lummus employed as many as 14,000 Indians 
at peak periods. Terrain was filled and drained. 
Roads, rail lines, harbor facilities, and the com- 
plete refinery were constructed. The job was 
kept moving ahead of the timetable - 
ished 21 months from the start of construction. 


and fin- 


a year ahead 
of 
schedule 


L. bal 
22am 
é 


j 


oe. 
oh " ; 
<a ce ae a 


r _ ne 
Pt - — >." ~ 


, - 


A project of this magnitude requires a world- 
wide organization of experienced engineers and 
construction men able to cope with any problem 
Lummus is such an organization and can design 
and build your next plant whatever the size, 
type or location. 


The Lummus Company, 385 Madison Avenue, 
New York 17, New York. Engineering and Sales 
Offices: New York, Houston, Montreal, London, 
Bombay. Sales Offices: Chi 
cago, Caracas. Heat Exchanger Plant: Hones- 
dale, Pennsylvania. Fabricated Piping Plant: 
East Chicago, Indiana. 


Paris, The Hague, 


LUMMUS 


ENGINEERS CONSTRUCTORS OR 
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Who's Building. ee 


erate up to 43,000,000 BTU's per 

The actual test area in the 
story building 
Cone is for 


om combustor test 


hour 
new two 
cells 
testing and has 
stand The 
for medium pressure and 
The latter is 
burner stand 


consists of two test 
high-pressure 
other 1s 
vacuum testing 
presently 
However 


equipped for one 
it has piping, con 
trols, and instrumentation for 
burner installation 


another 


I wo-story tall exhaust 
the laboratory 


sile neers Outside 
building reduce the 
from the burner tests to a level 
able to that of the 


test area 


noise 
compar 
ordinary sounds in the 
smalley 
from associated equipment 


Iwo silencers dampen 


noise 


Mitsui Petrochemical Industries, 
Ltd., will build Japan’s first major petro 
chemical plant, a $30-million 
for the production of 
diates to be used in the 
synthetic textiles 

The plant, to be built at 
is scheduled for completion in November 
1957, Scientific Design Company, In 
will design and engineer plant units 

In the initial phase of its operation, the 
plant will turn out ethylene oxide, ethyl 
ene glycol and cumene, Later, facilities 
will be added for the manufacture of 
dimethyl! terephthalate 


installation 
chemical interme 


manufacture of 


Iwakuni City, 


Borden Company has a new formalde 
hyde and synthetic-resin plant planned 
for Fayetteville, N. C. Scheduled for com 
pletion late in 1956, the 
plete a Borden chain of East Coast for 
maldehyde plants. Designs call for an 
stallation turning out 36 


plant will com 


million pounds 


a yeal 


Elk Refining Company has cone on 
with a 


tw operate on a 


new Unifining unit de 
block-off basis as 
a feed-preparation unit for the Platformer 
at its Falling Rock, W. Va., refinery 

The new 1000-barrel-a-day built 
by refinery personnel, is pretreating ther 
mally-cracked gasoline to prepare addi 
tional feed stock for the Platformer, which 
has been in operation since 1952, In the 
other phase of the unit's operation, regu 
lar kerosine 
graded 


stream 
signed 


and naphthas are being up 


The Standard Oil Company 
(Ohio), issisted by The M. W. Kelloge 
Company preliminary en 
refinery facili 


has completed 
gineering studies for new 
built in 1957 at Toledo. Addi 
tions to the Sohio plant there are expected 
to cost between $35 and $40 million 


Kelloge will start 


tailed engineering 


ties to be 


immediately on de 
plans and on ordering 
equipment for the project. It will be the 
undertaken by The Standard 
Oil ¢ ompany Ohio 

Late in 1956 
clearing the site at the 


largest ever 
work will be started on 
Toledo 
Construction is to begin early in the spring 
with the new facilities due to be completed 
in December 195 


refinery 


United Carbon Company, iInc., wil! 
take part in constructing a $6-million car 
bonblack plant near Melbourne, Australia 
The new plant will be built and owned 
jointly with Shell Chemical Australia 
Proprietary, Ltd., which operates a 
ery near the projected Site 


refin 
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Sohio Chemical Company, organized 
by The Standard Oil Company (Ohio) to 
operate its new $18-million petrochemical 
plant 
with the plant's 120-tons-a-day urea plant 

The urea unit, first of its kind to be 
built in the U. S., Swiss Inventa 
process developed by Holzverzuckerungs, 
A G Hovag) of Ems, Switzerland, an 
affiliate of Inventa, 5 Ga & 

Also in operation is Sohio’s new 
ton-a-day dry-ice plant, recently com- 
pleted at a cost of some $800,000 Sohio 
has been turning out anhydrous ammonia, 
nitri 


at Lima, Ohio, has gone on stream 
uses the 


Lucerne 
100- 


acid and nitrogen solutions at Lima 
since early this year 

\ ulcan division of The 
Vulcan ( opper & Supply Company, which 
holds the licenses and rights for the U.S 
and Canada on the Inventa Process, was 
prime contractor on the job, and Arthur 
G. McKee & Company was the con 
structor 


Engineering 


United Refining Company has 
than $2 
construction at its 


awarded the contract for more 
million worth of 
Warren, Pa., refinery. The 
handled by Procon, Inc 


struction of a 


new 
project, to be 
will include 
2500-barrel-a-day fluid cat 
alytic-cracking unit and gas-recovery facil 


con- 


unit and 
treating 


ities, a catalytic-polymerization 
light-hydrocarbon and 
Work will in June and 
completion is expected by the end of the 
third quarter 


gasoline 


equipment start 


Government of traq is planning to 
Baghdad 
daily capacity of 30,000 
1957 and 40,000 barrels 


expand its Daura refinery, near 
reaching for a 
barrels by early 
by 1960 

The refinery, which 
in mid-1955 with a 
barrels a day, has been 
peak near 27,000 barrels 


went on stream 


capacity of 24,000 


operating it i 


Kerr-McGee Oil Industries, Inc., 
has engaged C. F. Braun & Company to 
study the 20,000-barrel-a-day Cushing 
Okla., refinery it plans to buy from Gen 
eral American Oil 
mine what is 


Company and deter 
needed to raise the octane 
there (See 


manufactured 
“What's Happening.” ) 


yf gasoline 


Jordan Government is considering 
construction of the 
it El-Zarka, near 


have a daily 


country $s first refinery 
Amman. The plant, to 
capacity of 5000 bar 
rels would fill domestic demand for 
line fuel oil and asphalt. It planned for 
the refinery to go on stream during 1958 


{ rude 


gaso 


Regent Oil Company, a British mar 
keting concern will enter the refining field 
with a 40,000-barrel-a-day plant to be built 
somewhere in southern England. Construc 
tion will be started during 1956 with the 
$51-million refinery due to go a stream in 
1958. Later it will be 
market needs 


expanded to meet 


Some 600 tons of temporary steel sheet-piling was used to build this “box” with a perimeter of 
850 feet. The purpose was to provide a dry hole in which to construct a 12-foot deep concrete 
separator in Tide Water's expansion program at its Avon refinery 


Tide Water Associated Oil Com- 
pany is building the world’s largest fluid 
coker, as part of a major 
gram at its Avon refinery at 
Calif. The unit will be capable of con 
+2 000 barrels a day of heavy fuel 
oil into gasoline 
for further 


expansion pro 
Associated, 


Vertine 
and diesel-oil components 
treatment 

Water 


a marshy section of 


As part of the project, Tide 
erected a separator in 
the refinery, This area was overlaid 
15 to 20 feet of 
cayed 


with 
mud and de- 
be low 


saturated 


organic matter, which was 


a close pac ked clay 


To provide a dry hole in which to 


construct the 12 
Bechtel 


neers and 


foot deep concrete sep 


arator, Corporation, design engi- 
constructors for the 


rented about 600 tons of 


project, 
steel 


1 sheet-piling box 


temporary 
sheet piling, and drove 
of 850-feet perimeter 

Construction of the 
within the sheet-piling wall, dry 
throughout a wet winter 

In addition to the fluid coking unit, 
Tide Water's includes an 88 
Mmncf.-a-day hydrodesulfuri 
zation modifications and expansion 
of an existing fluid catalytic-cracking unit 
and off-plot and interconnecting facilities 
them 


separator was Car 
ried on 


expansion 
gas plant, a 
unit, 


to accommodate 
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CONDENSER TUBE CLINIC 


Edited by Arthur W. Tracy, 
Metallurgical Engineer, 

The American Brass Company, 
Waterbury, Connecticut 





25 Years’ Experience has proved the Value 
of Arsenic as an Inhibitor 


Research at The American Brass Com- 
pany nearly a quarter of a century ago 
that 0.04% 
would inhibit dezincification of brass 


showed about arsenic 


and this amount of the element has 
been added to Admiralty metal and 
aluminum brass since then, 

Inland power stations find that ANa- 
CONDA Arsenical Admiralty-439 serves 
well under normal water conditions, its 
arsenic content effectively inhibiting 
dezincification. 

Tidewater power stations must contend 
with much more corrosive waters, and 
ANACONDA Ambraloy-927, the arsenical 
aluminum brass, is preferred because it 
is not only resistant to dezincificatjon 
but also to impingement or erosion pit- 
ting by either clean or polluted sea 
waters flowing at relatively high 
velocities. 

made 
Admiralty-439 
standard for refinery condensers and 


Oil refineries have virtually 


ANACONDA  Arsenical 


APPROXIMATE MECHANICAL AND 
PHYSICAL PROPERTIES 
(Light Annealed Tubes) 

1 


Arsenical Ambraloy- 
Admiralty -43 927 





Tensile Strength, psi 52,000 60,000 


Yield Strength, 0.5% 
Elongation, psi 


22,000 27,000 


| 





_ 


Elongation in 2”, % 60 
= . 
6-45 


0.308 





Rockwell Hardness “B” 


0.301 


Density, Lb./cu. in 





Thermal Conductivity, 
B.T.U./Sq. Ft 
In. /He 696 


F. at 68°F 





Coefficient of Linear 
Ex ponsion, Average 


0.0000112 
per °F. (77°-572°F.) 


| 0.0000108 
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TWO TYPES OF DEZINCIFICATION IN NONARSENICAL CONDENSER TUBES 


(approx. 120X) 

LAYER-TYPE DEZINCIFICATION on the inner 
wall of Admiralty metal 
tube from an oil refinery using polluted 


an uninhibited 


fresh water. 


heat exchangers handling crudes, re 
run stocks, cracked products, lubricat 
ing oils, and by-products, It is resistant 
to dezincification and can handle cor 
rosive cooling waters at relatively high 
temperatures. Another important prop 
erty is its ability to withstand attack by 
sulfur compounds resulting from the re 
fining of sour crudes. ANACONDA Am 
braloy-927, because of its resistance to 
dezincification and to pitting corrosion 
by sea water at relatively high veloci 
ties, is sometimes preferred in oil re 
fineries on tidewater. 

Marine users generally find ANACONDA 
Admiralty -439 
for inland-water vessels and 


Arsenical satisfactory 
also for 
seagoing vessels where service condi 
tions are moderate: but ANACONDA 
Ambraloy-927 is preferred for most sea 


going vessels. Both alloys are resistant 


For more data on advertised products, use Readers’ Service Cords 


(approx. 17X) 
PLUG-TYPE DEZINCIFICATION on th 
Admiralty 


condenser tube from a power plant oper 


inne? 


wall of an uninhibited metal 


iting on tidewater 


to dezincification under all corrosive 


conditions found in these services 
Your own needs may call for these cor 
rosion-resistant Anaconda alloys or the Vv 


make 
Our Technical Department will be glad 


may call for other tube alloys we 


to he Ip you select the one best alloy for 
the conditions you face 
Technical Service—CGet full information 
on our technical 
The American 
Waterbury 20 


( anada 


Ltd New 


services and products 


by writing Brass Com 


pany Connecticut. In 
Brass 


loronto Ont (mie 


ANACONDA 


Tubes and Plates 
for Condensers 
and Heat Exchangers 


Anaconda American 
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sealing compound 


resist$ 
gasoline and oll... 


Napseal is easy to 


work, readily manip 


ulated as the photo 
Kray h shows 


J-M NAPSEAL 


Napseal is the compound for those difh- 
cult sealing jobs where exposure to oils 
and fuels (including aviation gasoline) 
is encountered. Highly adhesive, it 
holds a tight seal, remaining perma- 
nently plastic in the presence of pe- 
troleum derivatives. Napseal retains 
its water tightness, will not dry out 
in service. 

Napseal is easy to work and remains 
workable over a wide temperature 
range. It will not corrode metals or 
cause the deterioration of common sub- 
stances in contact. Neither will it stain. 

Napseal is handy for emergencies and 
other sealing needs. It requires no 
mixing, comes ready to use in beads, 
ribbons and 3” diameter pugs. Data 
sheet EL-64A gives more information. 
Write Johns-Manville, Box “ 
60, New York 16, N. Y. In § 
Canada, Port Credit, Ontario. LY} 


Johns-Manville 
SEALING COMPOUNDS 
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of an existing fluid catalytic-cracking unit, 
and off-plot and interconnecting facilities 
to accommodate them 


Empire Petroleum Company is com- 
pleting a new unit at its Sheboy- 
gan, Wis., refinery. The new unit will 
boost plant capacity from 5000 barrels a 
day to 8000 


vacuum 


Gulf Oil Corporation will double the 
sulfur-recovery capacity of its Port Arthur 
refinery, expand its polymerization, alky- 
lation and acid-sludge facilities, and build 
a new packaging and grease plant 

For its refinery at Philadelphia, wher 


a $35-million expansion and moderniza- 


tion program already has been scheduled, 
Gulf will build two new catalytic-reform- 
ing units, instead of the previously 
announced. Each of the reformers will 
be built for a daily capacity of 26,000 
barrels 

When the new reformers are 
pleted at Philadelphia in 1957, essentially 
all the refinery’s gasoline components will 
be catalytic. The new will pass 
straight-run gasoline over platinum cat 
alyst together with hydrogen to give the 
company a higher-octane product 

The two units, both Platformers de 
signed by Universal Oil Products Com 
pany, will be built by Procon, Inc 

The new packing and grease plant at 
Port Arthur will include offices and two 
new tank farms. It is scheduled for com 
pletion in the fall of 1957 

Dupli« ation of a unit put on stream at 
Port Arthur in 1952 and now extracting 
140,000 pounds a day of sulfur from off 


one 


com 


units 





mobile cranes in 
the 
catalytic - reforming 

the 
Cor 


One of the largest 
Southern California 
construction of a 
unit now nearing completion at 
Watson refinery of Richfield Oil 
poration 

4 109-ton 
place by the 
the refinery’s 
reformer 


was used in 


pressure vessel was set in 
crane to become part of 
new 17,000-barrel-a-day 
This was believed to be the first time 
crane, weighing 170 had 
been used to lift and place such a large 
vessel in a The lift was 
accomplished by using an 87-foot boom 


such a tons, 


refinery area 





Mobile Crane Used at Watson 


from a 
to a final 
a foundation 


the vessel 


ground-level position 


to bring prone 
vertical 
position on top of s0-feet 
high 


The 


generation 


high-pressure vessel a 


will be 


hydro- 
reactor, used to re 
move sulfur compounds from the feed 
stock to the 


other 


catalytic reformer, and 


among things eliminate discharge 
of pollutants to the atmosphere 

The catalytic-reformer project for 
Richfield was started by The Ralph M 
Parsons Company in October 1955 and 


is due for completion this month 
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hold fluid outlet temperature to :1'2° F 
eee cut power costs by up to 50% 
with the Hartzell Controllable Pitch Fan 


The Hartzell Controllable Pitch Fan meets a long-standing need 
in the petroleum industry for a precise, relatively fool-proof method 
of controlling a variable flow of air to maintain predetermined 
temperatures. These new fans will hold outlet temperature fluctua 
tions to plus or minus 112° F. when connected to an adequate 
temperature-sensitive control system. And, while achieving thi 
highly accurate level of control, they consume up to 50% less power 
than conventional fixed-pitch fans 


4 i 
: ” 
Variable air delivery is accomplished by variation in blade EES ay 
pitch setting. The fan assembly responds instantly and automatically a 
to conventional control equipment—increasing blade pitch to deliver 


more air when outlet temperature rises, decreasing blade pitch and 
delivering less air when outlet temperature fall: 

This pitch change technique, and the Hartzell pitch change 
mechanism, are highly adaptable to precision control. The mech 
anism is so sensitive that a cloud passing over the sun is often 


enough to produce a minor blade pitch adjustment The photo at the top of the page shows a Hartzell 
The design of the Hartzell Controllable Pitch Fan is based on Controllable Pitch Fan with Hartzite plastic blades 
the same principal used on the Hartzell constant speed, full feather installed on a speed reducer, Cylinder cover has been 
ing propellers which are now used on all light twin engine airplane removed to show push plate and rods which respond 
In fact, many of the same parts are used. The ball-bearing and clamp to changes in alr pressure in the contre system to 
produce changes in blade pitch. The view immediately 
above shows an aluminum fan assembly with cylinder 
cover in position. 


blade retention mechanism has proved an unqualified succe in 
ten years of aviation service. Another carry-over from the aircraft 
propeller is the exceptionally heavy torque tube which easily with 
stands the heavy torque and bending loads common to heat ex 
changer installations 

The Hartzell Controllable Pitch Fan is available in 144”, 132 
and 120” diameters with Hartzite plastic blades or 120”, 103” and 
96” diameters with cast aluminum alloy blade 


For complete details 
on this amazing fan, 
send the coupon on 
Po con ——_— Ale _FiLTE® the next page or call 
your nearby Hartzell 
a - field engineer. 














AMPLIFYING RELAY THERMOCOUPLE 








man T_anopaianey 








' 
! 
See the opposite side of 
this sheet for information 
on the petroleum industry's 

es ~~ preferred line of adjustable 
—, pitch cooling tower and 


J 
PNEUMATIC CONTROL 
(RECORDING TYPE SHOWN) heat exchanger fans. 


PRESSURE REGULATOR 





V-SERIES PROPELLER ASSEMBLY 











Typical Control Diagram —Hartzell Controllable Pitch Fan 





Hartzell adjustable-pitch cooling tower and heat exchanger fans 
practically eliminate problems of fan failure 


Phenolic-impregnated, fabric-base Hartzite plastic offers 
exceptional resistance to vibration, corrosion and mechani- 
cal damage. And if the surface of the blade should be 
damaged, the interior offers the same high strength and 
resistance. 


Strength and rigidity are insured by the tapered blade 
design and the use of a heavily-reinforced leading edge 
The built-up leading edge also gives the blade a tear-drop 
cross section which produces top efficiency by smoothing 
out the flow of air over the blade 


Hubs used with these blades have an extremely high 
safety factor. All hubs are dynamically balanced and all 
blades balanced against a master blade. Blade pitch ad- 
justment, to change air delivery, is easily made with a 
protractor 


SPECIFICATIONS 


DIAMETERS: 10’, 11’, 12’, 13’, 14’, 16’, 18’, 20’, 22’ 
ASSEMBLIES: 2 blade, 3 blade, 4 blade and 6 blade 


BLADES: Phenolic-impregnated, fabric-base Hartzite plastic, 
molded to shape 


HUB: Thick steel plate with steel gussets and lower blade clamps 
welded on; malleable iron upper blade clamp held by 4 or 6 
heat-treated bolts 


All-Aluminum Adjustable Pitch Fans 


Both hub and blades on these fans are sturdy 
corrosion-resistant aluminum alloy castings. Blade SPECIFICATIONS 
housings in the hub are threaded to admit threaded 

blade shanks. Blade pitch adjustment, to meet FAN DIAMETERS: 40”, 44”, 
changing air delivery needs, is made by simply 53%", 60", 72", 85", 96", 
103”, 120°, 132° 


loosening two bolts on each blade socket 


ASSEMBLIES: 3 blade, 4 blade 


Because all hubs are dynamically balanced and ati Mate 


all blades balanced against a master blade, dam 
: MATERIAL: Cast aluminum alloy 
aged blades can be replaced in the field without 


destroying balance of the assembly 


er. 


SEE OTHER SIDE FOR THE STORY OF HARTZELL’S AMAZING 
NEW CONTROLLABLE PITCH FAN. 
HARTZELL PROPELLER FAN CO 


910 Herrman Ave., Piqua, Ohio 4 


Please send me a copy of Bulletin A-111 on Hartzell 


Adjustable Pitch Fans and A-113 on the Hartzell Con MAIL 

trollable Pitch Fan THIS fk CO. 
; COUPON Div. of J/Castie Hills Corp 

Name Title — 


FOR COMPLETE ont 
Company } DETAILS 7 
ae | MARTZ EN ENGINEERING OFFICES IN PRINCIPAL CITIES 
ee 
! 
| 
| 


City State 





Who's Building. ee 


gases will make the refinery there self- 
sufficient in that element. It also is ex- 
pected to provide Gulf with a surplus. 

Addition of six reactors will increase 
capacity of the Port Arthur refinery’s 
polymerization unit to about 5000 barrels 
a day; capacity of an alkylation unit will 
be stepped up from 1200 barrels a day to 
about 4000, and four new acid-sludge 
decomposing units will be added to give 
the refinery a total of six. 


Petroleos Mexicanos will build « 
$2.5-million refinery at Ciudad Pemex in 
Vera Cruz. The plant is due to go on 
stream in 1956 


Arkansas Fuel Oil Corporation 
is completing a 900-barrel-a-day catalytic- 
reforming unit at its natural-gasoline plant 
near Carthage, Texas. 

The new unit, a Platformer licensed by 
Universal Oil Products Company, is ex- 
pected to increase the octane rating of 
gasoline produced at Carthage by 16 points 
The plant’s leaded gasoline which did have 
an octane rating cf 82 will have a rating 
of 98, with the same amount of lead added 
Isopentane also will be produced with the 
newly-added facility. 


Sunray Mid-Continent Oil Com- 
pany is operating a gas-products 
plant near Ingleside, Texas, designed to 
handle 220 Mmef. of natural gas a day. 
Since the plant went into operation, it has 
been processing 180-190 Mmcef. of gas, with 


new 


liquid recovery running about 110,000 gal- 
lons a day, In addition to natural gasoline, 
the new facility is turning out propane, 
butane and isobutane 


Shell Oil Company has gone on stream 
with a new major addition to its Houston 
refinery. The refinery’s second Platformer, 
the new unit can produce 16,000 barrels a 
day of high-quality gasoline components 

It is operating ona higher-boiling charge 
than the first unit, with feeds from sour 
setocks being processed through a new de- 
sulfurization unit to protect the platinum 
catalyst from contamination 

This auxiliary unit operates like a Plat 
former, except that it uses cobalt-molybde- 
num rather than platinum as a catalyst. 


Panhandle Oi! Corporation wil! 
start work on a catalytic-reforming unit for 
its refinery at Wichita Falls, Texas 
Planned later are improvements to the re 
finery’s existing plants 

Estimated cost of 
is $750,000 
licensed by 
pany. 

Installation of the unit will double 
Panhandle’s output of high-quality gasoline, 
enabling it to increase its processing of 
crude from 7000 to 8000 barrels a day 


building the reformer 
It will be a Platforming unit 
Universal Oil Products Com 


new 


Societe Naphtachimie, increasing ca 
pacity of its petrochemical plant in the 
Marseilles area, will convert facilities to 
use either a light-naphtha or gasoline feed- 
stock. : 

The project is raising the plant's ethyl 
ene capacity from 10,000 to 18,000 tons a 
year, increasing its 8000-ton ethylene-oxide 
capacity by two fold, and doubling propyl- 


install VOSSVALVEs in your 
compressors for peak performance 


(AIR * GAS * AMMONIA) 


Our detailed 
proposal for 
increasing 
efficiency of 
your 
compressor 
will be sent 
without 
obligation. 
Send name, 
bore, stroke, 
and speed of 


machine, 


Peak performance, maximum efficiency, greater output, and 
lower power costs can be built into your oldest, and of course 
your newest, compressors by the installation of VOSS VALVES. 


THESE VOSS VALVE ADVANTAGES: 
Quiet, vibration-free operation ™ 20 to 60% more valve area 


less power consumption minimum pressure loss utmost safety 
normal discharge temperature lower operating costs 


VOSSVALVES ‘as cn saan s 
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H. VOSS CO., INC 


N.Y. 54, N.Y 


For more data on advertised products 


| 
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use Readers’ Service 


many more hours on stream 
without forced shutdown 


with ByVal va ur cine 


OIL-GAS TANDEM COMBUSTION UNITS 


Exclusively for 
new National 
Tandem Block 
features of our 
Tandem Units 


vertical firing, the 
Airoil VERTICAI 
Units retain all the 
regular horizontal 

plus: special, pre 
cast refractory shapes tor easier 
cost-saving vertical installation and 
maintenance; secondary air inlet 
louvres for positive control of ver 
tical flame pattern; and, all steel du 
plex detaching weat which 
swift, simple vertical burner 
over 


enable 5 
change 


VERTICAL and HORIZONTAI 
Tandem Units hold air in the com 
bustion zone until fuel and heated air 
are thoroughly mixed. This means 
that ignition takes place in a hot zone 
the result: high fuel economy through 
more rapid combustion with a mini 
mum of air. NATIONAIT 
AIROIL’s patented Tandem 
bustion Units allow secondary air to 
be easily and accurately controlled 
By adjusting control louvres 
flame can be shaped to radiate heat 
uniformly without tube impingeinent 


excess 


Com 


The 
TAI 
with 
nation 


VERTICAL or 
Tandem Unit is 
NATIONAL AIROIL Combi 
Oil and Burners has 
a high turndown ratio with a steady 
flame temperature using either fuel 
oil ofr With the TANDEM 
| NI I's clean flame a cold furnace 
can be brought to full capacity in ; 


time 


HORIZON 


always firea 


(sas 
as 


short 


“Many 


many more hours on stream 
without shutdown” yes, YOU wil 
realize higher profits from YOUR 
heaters when NATIONAL AIROII 
VERTICAL or HORIZONTAI 
Tandem Units are specified. Our new 
Bulletin 498 is yours the 


ior asking 


CHEMICAL. PETROLEUM DIVISION 


NATIONAL AIROIL 
7 BURNER CO., INC. 


1254 EAST SEDGLEY AVE., PHILA. 34, PA. 
ovthwestern Division 
2512 South Bovievord, Houston 6, Texas 
INDUSTRIAL O'L BURNERS, GAS BURNERS, 
AND FURNACE EQUIPMENT 


Cards y2| 
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WHERE IT 
COUNTS! 


IRVING 
“GRIDSTEEL” 


CONTOUR 
RETAINER MESH 


Used with 
Castable Ganister Linings 
in Refractionating Units 
in Petroleum 
& Chemical Industries 


GAT tor 


*& Thermal Cracking Units 

* Cyclones 

* Fluid Catalytic Regenerators 
* Fluid Catalytic Reactors 

* Hydroformers & Reactors 

% Flue-Gas Stacks & Ducts 

%* Catalyst-Carrying Pipe Lines 


REDUCE 


EXPENSIVE 
SHUTDOWNS 


by using 


Irving “GRIDSTEEL", 


the quality contour retainer mesh. 


IRVING SUBWAY 
GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS of 





| by use of 


| goes to plants operated by 
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18,000 tons. 
components 


ene Output to 
octane gasoline 
produced. 

Feedstock for the plant comes from the 
nearby Lavera refinery of Societe Francaise 
des Petroles BP, which has a share interest 
in the Naphtachimie plant. 


Some _high- 


also will be 


Ethyl! Corporation wil! install facilities 





at its Baton Rouge plant to make vinyl | 


chloride monomer from ethylene. Capacity 
of the plant was not announced 

Catalytic Construction Corporation was 
awarded the contract for engineering and 
construction. The project is due for com- 
pletion late in 1957 


Esso Standard Oil Company has 
awarded the contract for construction of a 
7200-barrel-a-day Powerforming unit at its 
Everett, Mass., 
Badger Manufacturing Company, will be 


| 


| 
} 
| 
| 


refinery. Construction, by | 


started shortly, with the unit expected to | 


be on stream by mid-1957. 

Two such units are in operation and 14 
more are under construction, 
signed or planned. The two on stream are 
at the Imperial Oil, Ltd., refinery at Ed- 
monton and at the Standard Oil 
Company’s Baltimore refinery 


EB §so 


Big West Oil Company has started 
operation of a new catalytic-reforming unit 
at its refinery at Kevin, Mont. The unit, a 


being de- | 


1000-barrel-a-day Platformer, will produce | 


a 94-plus leaded octane blending compo- 
nent. Universal Oil Products Company de- 
signed, engineered and licensed the unit. 
Construction was handled by Procon, In« 


Hancock Chemical Company, affili- 


ated with Hancock Oil Company, is dou- | 


bling the capacity of its 130-ton-a-day 
sulfur-recovery plant at Wilmington, Calif 
The plant recovers sulfur from hydrogen 
sulfide, stripped from waste 
monocthanolamine. Its output 
Richfield Oil 
The Texas Company and 
General Petroleum Corporation 
The expansion, now in its early 


Corporation 


stages, 


| is scheduled for completion in the fall. The 
| Ralph M. Parsons Company is designer and 


builder 


| Creole Petroleum Corporation is 
| planning a third pipe still for its Amuay 


refinery and expansion of its LPG facili- 


ties. The company has one major LPG 


| plant in operation, another being built and 
| engineering studies under way on a third, 


Societe Industrielle Belge des Pe- 
troles, S. Bass is increasing the crude 
capacity of its Antwerp refinery from 
58,000 to about 75,000 barrels a day. This 
work, which is due to be completed in 
1956, will be followed in 1957 by addi- 
tional expansion expected to raise capacity 
upward of 100,000 barrels a day. The com- 
pany is an affiliate of Compagnie Financiere 
Belge des Petroles, 8. A. 


Erdol-Raffinerie Deurag-Nerag 
has gone on stream with a new Platformer 
and Unifiner at its refinery in Hannover 

The Unifiner, a 1400-barrel-a-day unit 
built to prepare feed stock for the Plat- 
former, is processing a thermally-cracked 
stock boiling in the range of 250 to 400 F. 


recovery gases | 


CORPORATION 


BRIEFS 


@ Edited by GEORGE BLACK 


DOUBLE-D REFINER 
The Jones Double-D Refiner is said 
to bring an entirely new concept to 
the preparation of stock for the 
paper machine. Key to the design 
lies in the twin refining area with 
its double discs. For a more com- 
plete story ask for the February 
issue of Cooper Alloy NEWSCAST. 


WHAT’S IN A TRADEMARK 
Behind the Cooper Alloy trade- 
mark, cast or stamped into our 
stainless steel fittings, stands more 
than a quarter century of exper- 
ience and the most complete pro- 
duction facilities in the industry. 
When you specify Cooper Alloy 
fittings you can be sure that every 
step from design to shipment is 
under the supervision of special- 
ists. Look for the CA trademark 
before you buy .. . it is a sign of 
quality, experience and reliability. 


DESIGN FEATURES FEATURED 
Design features that have made 
the Cooper Alloy stainless steel 
valve the preferred valve for chem- 
ical processing are presented in the 
current issue of NEWSCAST. Dia- 
grams and text combine to make a 
thorough presentation. Additional 
copies available on request. 


NEW PUMP IN DEMAND 

The new line of stainless steel ro- 
tary pumps announced by our 
Vanton Pump Division has taken 
the field by storm because it is the 
one (and only) pump of its kind 
without stuffing boxes or shaft 
seals. Bulletin VP561 gives the 
facts. Write for it today. 


<i 


COOPER ALLOY 


5080 27th St., Long Island City 1, a. 1. | The Platformer, with a design capacity of 
1890 10th St., Oakland 20, California | 3000 barrels a day, is processing heavy | 
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Pipe being heated to exact 


June, 1956 


Industries... 
Well-Known Companies 


... typical of more than 
100 companies for whom Grinnell 
is currently fabricating 





POWER AND 
PROCESS PIPING 


These successful companies, leaders in their respec- 
tive fields, are building new facilities right now. 
The power and process piping needed in this con- 
struction is being fabricated in Grinnell shops. 


In fact, at this time — or at any given time, more 
than one hundred similar-type orders for prefab- 
ricated piping are being worked on by Grinnell. 
Why this marked preference by so many companies 
for Grinnell? 

Because piping fabricated in Grinnell shops is 
done under ideal conditions, with modern equip- 
ATTENTION: A 30-minute color sound film showing the 


quality and economy of Grinnell Shop Fabrication of all 
classes of piping is available for group showings. 


Skilled team completes 
bend in six minutes with 
pipe close to 2000°F 


temperature required 
for proper bending 


Grinnell Company, Inc., Providence, Rhode Island . 


pipe and tube fittings °* welding fittings * 


Grinnell-Sounders diophragm valves * pipe * 
industrial supplies ° 


PETROLEUM REFINER 


Fabricated piping, bending 
operation completed, enters 
stress-relieving furnace 


engineered pipe hangers and supports * 
prefabricated piping ° 
Grinnell avtomotic sprinkler fire protection systems ° 


ment, by personnel qualified for each class of work. 
Included in the price (which is determined in ad- 
vance) are such items of expense as: interpretive 
engineering, shop sketches and planning, procure- 
ment of materials, power services, expendable tools 
and supplies. All piping is rigidly inspected and 
tested to comply exactly with customer specifications 
and applicable codes. Consult Grinnell on your next 


piping job. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Heavy wall pipe being mach 
ined to the proper welding 
bevel on a post mill 


Ultrasonic testing 
of a weld on 
heovy wall pipe 


Coast-to-Coast Network of Branch Warehouses and Distributors 


Thermolier unit heaters * 
plumbing and heoting specialties * 
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valves 
water works supplies 
Amco air conditioning systems 
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00 to ONE CUSTOMER 
PROVES SATISFACTION... 


THAT’S THE STORY BEHIND THESE 
CONOFLOW Series LB CONTROL VALVES 


Photo shows an original installation of Conoflow Series LB Control Valves that 
has been on a temperature control application for several years. There are 
now over 300 of these valves in operation at this large manufacturing plant. By 
the end of the year there will be approximately 600 LB valves throughout the 
plant. Out of respect for our customer's company policy we cannot publish the 
name. However, the volume of valves involved proves that Conoflow Series LB 
Control Valves are eminently satisfactory to this prominent user. 


The tandem operation shown is a typical application—cooling and heating — 
utilizing split ranges. One valve handles cold water with a 3-9 psi range. The 
other handles steam with a 9-15 psi range. 


The revolutionary Cylinder Conomotor provides greater speed of response, 
tight shut-off and other performance characteristics superior to conventional 
valves. Downtime is practically nil compared with other valves. 


Catalog LB-1 tells the complete 

story of the benefits in Conoflow 

Series LB Control( Valves. Write for your 
copy. Conoflow representatives 

are located in most principal cities. 


Cossack 


FOREMOST 


IN FINAL CONTROL ELEMENTS 


602 


CONOFLOW CORPORATION 


SUBSIDIARY OF WALWORTH COMPANY 
2100 ARCH STREET @ PHILADELPHIA 3, PA. 
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Who's Building... 


straight-run naphtha and the product of 
the Unifiner. It was designed to produce 
90 clear research octane blending com- 
ponent. 

Both units were designed, engineered 
and licensed by Universal Oil Products 
Company 


Iidemitsu Kosan Company has 
started construction on a 20,000-barrel-a- 
day refinery at the former naval depot at 
Tokuyama. Process units for the new Japa- 
nese refinery will be licensed by Universal 
Oil Products Company. 


American Cyanamid Company has 
completed a 30-million-pound-a-year plant 
for the production of monomethyl styrene 
at Avondale, La. 

The plant, the largest of its kind in the 
U. S., is the first phase of a $39 million 
expansion of the company’s Fortier instal- 
lation near Avondale. The new unit cost 
some $4.5 million. 

Other expansion planned for Avondale 
includes duplication of several of the 
plant’s present facilities to double the out- 
put of acrylonitrile. This work, to be taken 
up during the next five years, will cost 
about $25 million. 

Also being considered are new facilities 
costing about $9.5 million to produce 
derivatives of acrylonitrile 


Bakelite de Mexico, a subsidiary of 
Union Carbide Company, has started pro- 
duction of phenol-formaldehyde resins at 
a $160,000 plant in Monterrey. The new 
plant has an annual capacity of 2 million 
pounds, 


Phillips Chemical Company wil! 
build a sulfur plant in Andrews County, 
Texas, adjacent to a natural gasoline plant 
now under construction by the parent 
Phillips Petroleum Company 

Acid gas feedstock for the sulfur plant 
will come from the new gasoline plant 
The plant, which will be completed this 
summer, is expected to produce about 60 
long tons of sulfur a day 


Pacific Petroleum, Ltd., has plans for 
building a natural-gas absorption plant on 
the Peace River near Fort St. John, B. C 
A contract for handling all phases of the 
$18-million project was awarded jointly 
to Stearns-Roger Engineering Company, 
Ltd., Calgary, Alba., affiliate of the U.S 
concern, and Marwell Construction Con 
pany, Ltd., a Vancouver firm 

The plant will be a three-phase opera 
tion, turning out gasoline, propane, butane 
and sulfur. In initial stages of operation, 
production of sulfur is expected to run 
between 250 and 300 tons a day. Details 
of other output were not known 


D-X Sunray Oil Company has been 
approved by the parent Sunray Mid 
Continent Oil Company for a refinery im 


| provement and expansion program expected 


to cost between $8 and $10 million 

At its refinery in Tulsa, D-X Sunray 
will build a 12,000-barrel-a-day catalytic 
reforming unit; a 12,000-barrel-a-day 
hydrogenation unit augmented by a 2500 
barrel-a-day alkylation plant, and a 1500 
barrel-a-day butane-isomerization unit 

Catalytic-reforming equipment at the 
company’s refinery at Duncan, Okla., will 
be expanded from its present capacity of 
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-1st Choice 
for GEARMOTORS 


Because... 


. With five types of 7 
parallel and right angle 
Gearmotors, Master has 
the flexibility and choice \ 
of design you need for 
selected output speeds. 


. With electric motor and gears 
combined into a compact, 
integral power unit, you 
reduce costs and increase 
efficiency through elimination 
of belts, couplings, chains, 
sprockets, external bearings 
or separate reducers. 


. Available in sizes from %@ to 
125 H.P. You can integrate 
with the gearmotor electric 
brakes—3 types of variable 
speed units and fluid drive 
in any combination. 


. And that’s why more 
gearmotors carry the Master 
name than all other makes 
combined. Write on your 
business letterhead for details. 
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BELMONT 


Semi-Metallic* Packings 
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for temperatures to 1000°F 


%K Twisted, spirally-wrapped 
Aluminum Foil Packing with 
or without dry braided as- 
bestos core. Series 2080. 


> 


Here is a packing that is “custom 
made’”’ to withstand high petroleum 
temperatures—and to remain flex- 
ible and efficient as a sealing me- 
dium throughout its longer life. 


Use Belmont Twisted Aluminum 
Foil Packing on centrifugal shafts, 
reciprocating rods, valves, still- 
necks and other equipment han- 
dling hot crude and petroleum 
distillates at temperatures up 
to 1000°F. 


Available in spiral or ring form. 


Ask your U.S. Gasket-Belmont 
Packing Distributor or write for 
Catalog No. 54. 


The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 37, Pa. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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5000 barrels a day to 8000 barrels; an 
8000-barrel-a-day pre-treater will be built 
to provide additional charge to the cata- 
lytic cracker, and a _ 10,800-barrel-a-day 
hydrogenation unit will be installed. 
When the projects are completed in 


| early fall, 1957, D-X Sunray’s two re- 
| fineries will have a total crude capacity of 


113,000 barrels a day, with 53,000 barrels 


| a day of catalytic cracking facilities; 22,- 


800 barrels a day of hydrogenation process- 
ing, and 9000 barrels of alkylation capacity. 


Petroleo Brasiliero, $.A., wil! under- 
take a major expansion of its 5000-barrel- 
a-day Mataripe refinery, increasing its 
capacity to about 37,000 barrels a day. 
When completed, the expansion will give 
Petrobras the largest refinery installation 


| ever built in South America as a single 
| project, 


Work to be taken up includes the con- 


| version of existing thermal-cracking facil- 
| ities to other operations and the installation 


of equipment for the production of gas- 
oline, diesel oil, LPG, lube oil and wax. 

The refinery’s processing plant will be 
engineered and designed by The M. W. 
Kellogg Company. When it is completed, 


| the refinery will include facilities for these 


operations: 

@ Vacuum distillation of lube-oil frac- 

tions. 

® Vacuum flashing of catalytic-cracker 

feed. 

Catalytic cracking with a new Ortho- 
flow fluid unit 

Catalytic polymerization 

Propane deasphalting 

Phenol treating. 

Wax finishing. 

Filter-aid manufacturing 

Wax packaging. 

The wax plant, to be one of the world’s 
largest, will have a daily capacity of 60 
tons, and the new 3000-barrel-a-day lube- 
oil plant will be Brazil’s largest. Production 
of the lube-oil plant is expected to meet 
Brazil’s domestic demand for five years, 
while products of the total expansion are 
expected to contribute materially to the 
country’s 200,000-barrel-a-day refinery 
goal 

Kellogg installed a 2500-barrel-a-day 
thermal combination refinery at Mataripe 
in 1950, and built a duplicate refinery in 
1952-53. Its present contract also calls for 
help see with Petrobras ’training program 
(See What’s Happening in Industry. ) 


Firestone Tire & Rubber Company 
will build a 75,000-ton-capacity plant for 
the manufacture of styrene at its new 
petrochemical center near Orange, Texas 

The plant, to be in operation in early 
1958, is scheduled to produce the styrene 
required for the company’s manufacture 
of synthetic rubber. It will be built adja- 
cent to Firestone’s recently-announced 
40,000-ton butadiene plant which is sched- 
uled for completion early in 1957, 

By establishing its own facilities for the 
manufacture of both styrene and butadiene, 
the company becomes the first to produce 
the principal raw materials for the manu- 
facture of its synthetic rubber. 


Celanese Corporation of America 
has construction underway on a major 
expansion of its Bishop, Texas, chemical 
plant designed to increase by 25 percent 
its production of formaldehyde, methanol, 
acetaldehyde and other petrochemicals. 
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Reviewing New Books... 





Process Control Analysis, by Millard 
H. Lajoy and E. Allen Baillif. One of the 
frontiers of instrumentation and automa- 
tion is analysis of the closed-loop controlled 
process to effect maximum efficiency. This 
requires analysis of the frequency response 
of the system, including the mathematical 
treatment of the process and its controller 
elements, 

This book is based on a simple repre- 
sentation of the closed-loop system in terms 
of elementary resistance and capacitance 
elements, which give rise to ordinary, 
linear differential equations of fairly low 
order. These defining equations are then 
solved analytically, giving insight into the 
analog-computer and stability techniques 
which conclude the book. 

This approach is based on the fact that 
most processes can be simulated by simple 
R-C clements, and on the fact that this 
approach is a simple preliminary step for 
advancing into the more complicated anal- 
ysis techniques, including transfer-function 
representation of the system. Because the 
jump into the latter, without full knowl- 
edge of the former, might cause a loss of 
feel for the system, this book represents 
an essential first step for the control en- 
gineer or instrument man who wants to 
extend his vision into the field of fre- 
quency response of the closed-loop con- 
trolled system. 


(Instruments Publishing Company, Inc 
845 Ridge Avenue, Pittsburgh 12, 63 


pages. ) 


Interchangeability of High-Btu 
Oil Gases and Natural Gases, 
by E. F. Searight, H. R. Linden, D. L. 
Nicol and E. S. Pettyjohn. An answer to 
problems faced by distribution companies 
which must supplement their natural gas 
supplies to meet peak loads is provided 
in this research bulletin, 

This study demonstrates the effect of 
operating conditions and modification with 
diluents on the substitutability of oil gases, 
and reports the maximum percent oil gas 
in mixtures of oil gas and base natural 
gas which exhibited satisfactory combus- 
tion performance on critical burners and 
critical and contemporary appliances. 

The experimental determinations on 
which this work is based were carried out 
in the utilization laboratories of the Insti- 
tute of Gas Technology, under sponsorship 
of the American Gas Association 


(Institute of Gas Technology, Illinois 
Institute of Technology, Technology Cen- 
ter, Chicago 16, 59 pages, $5.) 


Accidental Scientific Discoveries, 
edited by Bernard E. Schaar. This booklet 
describes 20 important scientific discoveries, 
summarizing the work of such men as 
Priestley in the discovery of Oxygen, Bell- 
ing as he developed the Smear Technique, 
Rontgen with X-Rays and Courtois with 
Iodine. 

The booklet also includes intriguing 
stories about the discovery of Rayon, Insu- 
lin, Petroleum Jelly, Photo-Sensitive Plates, 
Crystallography, Aniline Dyes, Plastics, 
Thiophene, Dental Amalgrams, Benzene 
Ring and other historic 
science, 


ady ances in 


(Schaar and Company, 754 West Lex- 
ington Street, Chicago 7, 64 pages, free if 
requested on company letterhead. ) 
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Plant Operators’ Manual, by Stc- 
phen Elonka. This book shows steam engi 
neers, plant mechanics, and other power 
services personnel how to maintain and 
operate equipment, giving methods and 
pointers which will help them not only 
in their daily work but also in future up- 
grading and license examinations, A ma- 
jor feature of the book is its sequence 
illustrations, with each operation shown 
step-by-step in photagraphs or line draw- 
ings 

Boilers, steam engines, turbines, diesel 
engines, pumps, compressors, and similar 
equipment are covered. A wide range of 
practical materials is provided, covering 
such jobs as setting valves of a steam en 
gine, charging a Freon compressor, over 
hauling a bearing, and timing and setting 
diesel engine valves 

This manual also tells how to use the 
most recent maintenance tools—the re- 
flectoscope for detecting cracks in metal 
the deflection gage for finding misalign- 
ment in large diesel crank bearings 

(McGraw-Hill Book Company, 327 
West 41st Street, New York 36, 292 pages 
Illustrated, $5. For sale by Gulf Publish- 
ing Company, P. O, Box 2608, Houston 
1, Texas.) 


National Motor-Gasoline Survey, 
Summer 1955, by O. C. Blade. This circu 
lar reports the properties of over 4800 
samples of motor fuel as sold through 
service stations in the U. S. It is the re- 
sults of a cooperative effort between the 
American Petroleum Institute and the 
Bureau of Mines. 

The samples represented were collected 
during June, July, and August, 1955, The 
information on these samples were obtained 
by laboratories of various refiners, motor 
manufacturers and chemical companies, 
and submitted to the bureau for compila- 
tion 

(Bureau of Mines, Department of In 
terior, Washington, 24 pages. ) 


Bibliography of Solid Absorbents, 
1943 to 1953, by Victor R. Deitz. This 
anotated bibliographical survey of the sci 
entific literature covers the period from 
1942 to 1953 and contains approximately 
twice as many references as are found in 
the bibliography for 1900 to 1942 

A complete author index and a very 
complete subject index are features of this 
circular. The utility of the subject index- 
ing is contained in the main heading which 
is based on the type of adsorbent and the 
subheadings which cover some general as 
pects of the gas or solution phase 

The effects of adsorbents on particular 
gases, liquids or solutions are of particular 
importance to the petroleum, sugar, bio- 
chemical, agricultural, mining, and metal 
lurgical industries as well as in water puri 
fication. Since catalytic involve 
adsorption as an essential step, this bibli- 
ography is of especial value to those inter- 
ested in catalysis. 

The preparation of this volume was 
conducted as part of a program of research 
under the cooperative sponsorship of the 
Bureau of Standards and the Bone Char 
Research Project, Inc 


processes 


(Government Printing Office, Washing- 
ton 25, D. ¢ 1528 pages, $8.75. Order 
National Bureau of Standards Circular 
566.) 





HIGH 
PRESSURE 
GAUGES 


USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 


THRU VISION 


REFLEX 


Single or Multiple 
Sections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 
Gauges 


SEND FOR 


COMPLETE 
CATALOGUE 


STRAHMAN VALVES, Inc. 
16 Hudson St., New York 13, U.S.A. 
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As Management Sees It... 





Are Your Employe 
Communications Effective? 


There are two good ways to go bankrupt— 


(1) miscalculate the economic side of your business and 


(2) under-rate or over-simplify employe relations. 


Dr. Alan A. McLean 
Hartsdale, New York 

TODAY MORE than ever before 
there are two good ways of going out 
of business. One is to miscalculate the 
economic side of one’s business—one’s 
buying, selling and merchandizing 
the other to under rate or over sim- 
plify one’s employe relations, Em- 
ploye relations simply cannot be 
brushed off by people who are too 
busy with tangible problems of manu- 
facturing to bother 


and distribution 


with them. 


The real problem is to make a man 
feel as important as he really is; by 
making him as important as he is 
capable of being. Superficially it may 
appear that the goal of increased pro- 
ductivity on the one hand and the 
goal of meeting needs on the other 
are in conflict, We recognize that the 
company can supply the best of equip- 
ment, materials and methods, and the 
the worker can bring on his job the 
best training, experience and health, 
but unless his attitude is a healthy 
one, he won't turn out much work. 

The healthy attitude as developed 
by employe communications is of 
major importance, It is the meeting 
of these’ human needs, the stimulation 
healthy through 


communication that become the prob- 


of these attitudes 
lem 

In an effort to tackle such a prob 
lem we must first know a great deal 


more about the individual worker 
and the way he reacts to various types 


of communication, to various patterns 


228 


ol behavior, stress, emotions, worries 
and what he really wants out of his 
job. 

One of 


management’s major ob- 





Meet the Author 


ALAN A. McLEAN is a psychi- 
atrist, serving American Cyana- 
mid Company and New York 
lelephone Company as a psy- 
chiatric consultant, Cornell Uni- 
versity as a faculty member in its 
College of Medicine, and The 
New York Hospital as part of its 
attending staff. Educated at the 
University of Washington in 
Seattle, New York University 
and Long Island College of Med- 
icine, Dr. McLean received his 
psychiatric training at Western 
State Hospital in Tacoma, 
Wash., at Oregon State Hospital 
in Salem, and at Cornell in the 
of Medicine and the 
School of Industrial and Labor 
Relations. While at Cornell, he 
held a two-year fellowship in in- 


College 


dustrial psychiatry sponsored by 
Part of 
this fellowship was used in a 


Carnegie Foundation. 
project regarding the selection of 
overseas employes for Standard 
Vacuum Oil Company. Dr. Mc- 
Lean’s professional experience 
also includes service with both 
the Navy and the U. S. Public 
Health Service. 











PETROLEUM 


jectives is promoting a climate favor- 
able to the growth of understanding 
How can he do so through employe 
communications? 


Feedback 


who studies communication by means 


The audio-engineer 


of electrical circuits and oscillographs 
think in 
communicated signal. The prime sig- 


is inclined to terms of a 
nal and its clarity are important to 
him, but he recognizes certain pat 
terns of interference which add dis- 
tortion to the original signal which 
he attempts to minimize. He also has 
some control over clarity of the origi 
nal signal and the amount of distor- 
tion. He monitors what he hears and 


in doing so has to maintain a con 
tinuous check upon the fidelity of the 
sound. In so doing, he is able to keep 
a close check on extraneous noise It 
is the process of continuous feedback 
of information about the final signal 
that keeps him posted on its quality 

With a sound, he is quite aware of 
the fact that the more distortion, the 
less information coming across and o! 
course, the less the noise, the ereate! 
the clarity of the information. In 


short, the undesirable interference 


with the communication monitored 
by the audio-engineer is measureabk 
through a process of checking the sig 
nal at various points to determine the 
amount of distortion. 


The 


no such built-in feedback reports to 


industrial communicator has 
accurately indicate the effect of his 


communicated information and_ the 
clarity of his signal. To be sure, he 
has some indications of the receptivity 
and the 
These are not entirely accurate and 
offer many The 
cannot be changed or monitored as 


reaction of his audience 


limitations. signal 
it eminates from his pen. 

The first major point then, is that 
we cannot think of clear cut, precise 
message reception. We must also con- 
sider that interference and distortion 
itself 


The editorial comment accompanying 


conveys valuable information 


factual information is sometimes fat 
more important and more meaningful 
to a group of employes than bare 
facts. 

Management is concerned with the 
transmittal and exchange of informa- 


Man- 


increasingly 


tion in the industrial setting 
agement recognizes the 
important role of such communication 
in the effective conduct of business 
The oil industry in particular, a leade1 
in advances such as automation, feels 
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on hot weather 
motor fuel troubles! 


Blend WARREN Natural Gasoline with your present 
high quality motor fuel to give it the 





So necessary for superior performance after it reaches 
your customers’ fuel tanks. 


TULSA, OKLAHOMA « Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARREMGAS, (HOUSTON) TEXAS; SAN PEDRO, CALIF. 
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that it must keep ahead of most in- 
dustry in the quality, accuracy and 
mobility of its communications proc- 
esses. 

A reduction in the amount of in- 
terference, noise, static and distortion 
in communicated messages is im- 
portant. So too is understanding of 
the noise and distortion when it is 
present. And understanding reasons 
behind 
static is equally important. 

The psychiatrist generally is struck 
by the fact that no single message has 


the seeming distortion and 


the same meaning for each person in- 
volved. Each brings into the com- 
munication system individual motives, 
values, feeling and in short, his indi- 
vidual background and way of looking 
at things. 
With the 
clearly and be understood on the one 
hand with the 


need to communicate 


tremendous dif- 
ference in receptivity on the other, 


and 


problems are posed for industrial com- 


munication, In must be understood 
that some barriers to communication 


can never be entirely surmounted. 


How does one communicate? 
The smile on the face of the super 
visor as he circulates a memorandum 
from top management is perhaps 
more important than the memo itself, 
By leaving unsaid as well as by saying, 
by ignoring rumors or by answering 
them, by verbal inflection and atti 
tude, communication is born. 

Let’s look at 


rently popular methods of communi- 


take a several cur- 


cation on the industrial scene. 


Initially Negative News -At 
times, in an effort to clarify mislead- 
ing information and rumors, manage- 
ment may issue a denial, On the face 
of it this seems quite logical, The same 
automatic, almost reflex impulse to 


communicate in order to deny is 


found more often in day to day re- 
lationships in any plant, Sudden con- 
long 


tradictions and exceptions to 


established procedures and polic ies 
are occasionally necessary. But when 
presented without explanation and in 
a seemingly critical and contradictory 
fashion, they only serve to arouse feel- 
ings of hostility. 

For instance, if a news story in a 
company publication were to report 
that it was not true a certain number 
of plants were to be sold to a com- 
petitor, and 


anxiety would develop in many indi- 


feelings of insecurity 
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vidual employes. And if a first line 
supervisor were to abruptly challenge, 
without explanation, the way a tech- 
nician was handling a routine assign- 
ment, he would meet with consider- 
able resistance. 

Presenting information of any sort 
in a negative way is always likely to 
arouse suspicion, doubt, resentment 
and hostility. On the other hand, with 
explanation of the reason why a com- 
pany feels it necessary to present nega- 
tive news, there is a fair chance of 
allaying these same feelings. 


Overcommunication—-In an ef- 
fort to communicate effectively, some 
managements overdo the process and 
swamp the 
messages. These may include needless 


circuits with too many 
exhortations, petty comments and ir- 
relevant details, It may include bring- 
ing too many people into a problem. 
It may mean a barrage of so many 
formal and informal communiques, 
magazines and newspapers and policy 
statements that it becomes impossible 
for any employe to keep up. 

In any of these situations important 
information is apt to be lost in the 
shuffle. It 


overdo a good thing. Another aspect 


is certainly possible to 


of overcommunication is what might 
be called communication before the 
fact. ‘This 


of half-formed policies and also to 


refers to communications 
rumors that are intentionally spread 
to sound out various groups of em- 
ployes the well known trial balloon 
technique. 


Many 


such as the relocation of machinery 


necessary industrial moves, 
or the introduction of new procedures 


involves change for individual em- 
ployes. Any communications on these 
subjects is liable to be anxiety pro- 
ducing, Premature news concerning 
these subjects can be disturbing. The 
time to communicate is when you can 


answer more questions than you raise. 


Distorted Communication— lhe 
underlying attitude and feelings, the 


individual values and ideas of indi- 


vidual employes all these must be 


taken into account in planning a com- 


munication or in working on a com- 
munications problem, 

We might say that the effectiveness 
of any given communication is de- 
termined by its clarity and even more, 
by what the receiver understands of 
the spirit behind it. Yet it is not al- 
ways easy or possible for the receiver 
to identify the underlying attitude of 
the sender, When management takes 
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for granted its message will be per- 
ceived by the employe as being sincere 
and straightforward, this is quite often 
not the case. One common pitfall is 
to assume that there is a basic agree- 
ment underlying the relationship be- 
tween management and the individual 
worker when this is simply not so. 

In its monthly news letter to the 
employes, a company management 
may insist that, at the present time, 
industry is extremely competitive 
that it urgent for each 
worker to increase his output so that 


is therefore 


the company may continue to get its 
share of available orders. This would 
seem to be perfectly reasonable. Yet 
it may be interpreted by employes as 
an attempt to simply speed up pro- 
duction with an inevitable lay off 
around the corner once current orders 
are filled. 


Communications Lack-— Many 
companies suffer from a dirth of in- 
formation flowing either up or down 
communications channels. No business 
can be conducted in a vacuum. This 
is particularly so in the dynamic oil 
industry. A lack of communication 
seems most particularly destructive in 
the face of impending change. Major 
management decisions frequently must 
be made in a relative vacuum, On the 
other mean the 
majority of changes must be put into 


hand this does not 
effect precipitously and without accu- 
rate warning. With no communication 
in a situation where it is widely known 
that a change is about to take place, 
many rumors spring into being with 
the result of much confusion and un- 
certainty 

A partial communications lack is 
embodied in the policy, “We tell them 
they want to hear.” How 


only what 


smart a maneuver is this? This oc- 
casionally applies to communications 
directed from management to the 
hourly group. But passing only pleas- 
ant facts upward through various 
levels of management is more often 
the case and contributes to gross inef- 
ficiency. Sure, we all like to hear about 
the good things of life. No one likes to 
arouse antagonism in his supervisor. 
The creation of a climate in which 
such communications can be presented 
without fear of unjust reprisal is one 
of management’s important tasks for 
effective two-way communication. 
The cornerstone of sound employe 
relations is the practical application 
of well understood concepts and poli- 
cies of good communication. ## 
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NONE... without brick! 


That’s right—NONE! No sales ... no 
profits ... no financial page . . . no industry 
You would have nothing to make... buy... 
sell . . . or transport were it not for re 
fractory brick. 

Because everything made. . . everything that 
moves Owes its very existence to refractories. 


Refractories, you see, are born in many 
shapes and of many compositions to do a 
variety of jobs. It’s brick and high-temper- 
ature refractory mortars, plastics, castables, 


and bulk products that prison temperatures 
of thousands of degrees for industry 

General Refractories, making and distributing 
exactly the right refractory to industries 
everywhere, maintains the world’s largest 
refractories laboratory and draws resources 


from all over the globe 


A ¢ omplete Refrac tories Service 
GENERAL REFRACTORIES COMPANY 


Philadelphia 2 


A COMPLETE REFRACTORIES SERVICE FOR THE PETROLEUM INDUSTRY 


LITECAST 50—A hydraulic-setting insulating cast- 
able refractory material, having a density of ap- 
proximately 50 Ibs. per cubic foot. Its extreme 
light weight and exceptionally low thermal con- 
ductivity make it an efficient and economical heat 
insulator. Recommended for vessel linings and 
backing for brickwork for other heavier castable 
refractory materials. 
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BRIK-CAST 


HIGH-STRENGTH BRIK-CAST—-A hydraulic-setting 
castable refractory material unique in that it con- 
tains more bonding agent, which results in a 
product more resistant to the physical actions of 
impact, erosion, and load bearing. Used exten- 
sively for lining regenerator chambers and catalyst 
lines in catalytic cracking units. 


LITECAST 50-M—A 50-pound density insulating cast- 
able, having a high degree of purity, used as a 
liner in vessels and lines where atmospheres must 
be controiled, or contamination of internals must 
be avoided. LITECAST 50-M may be applied in 
the same manner as standard hydraulic-setting 
castables. 


BRIK-CAST 3000—A hydraulic-setting castable refrac- 
tory material, composed of clays and bonding 
agents having the highest purity, resulting in a 
product with a high operating temperature (3000° 
F.), and resistance to reducing atmosphere in 
carbon monoxide attack. Recommended for sul 
phur burner chambers and other vessels operating 
above normalcrackingand reforming temperatures. 
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Are You a Good Interviewer ? 


The most common faults in interviewing are . . . 


® Lack of a specific plan 


® Failure to let interviewee do most of talking 


Dr. Harold A. Edgerton, Vice President 


Richardson, Bellows, Henry & Company 
New York City 


INTERVIEWS ARE our most 
used personnel tool, and as such are 
used, misused, abused and confused. 
Every interviewer feels that he is at 
least fairly competent in handling 
prospective employes, but when two 
or more interviewers independently 
interview the same person, do they 
come up with the same conclusions? 
There is not even adequate agreement 
among interviewers who participate 
in or listen to the same interview. 

With all its known shortcomings, 
we will The 
answer has to be in terms of improve- 
ment of interview technique and skill. 
This article 


sense 


continue to interview. 


presents some common 


suggestions on how you can 
make some improvements in your skill 
as an interviewer 

Establish Your Objectives — [lic 
first step in improving skills is to de- 
fine just what you want the interview 
to tell you. Such definitions are best 
expressed in terms of questions. For 
example: “Has this man had experi- 
ence which should make him a good 
field geologist?” 

You need to know, of course, what 
kinds of experience are pertinent to 
the question, and just which experi- 
ences indicate a good field geologist 
and which would suggest mediocrity 
“Is there anything in his background 
which would indicate that he might 
have trouble in getting along as a 
Friction 
looking 


member of a field party?” 
with 
down his nose or belittling associates, 


associates, attitudes of 
being the “big I am,” being strongly 
opinionated, and the like, may be in 
dicated for this question 

Does he have characteristics which 
might make him an undesirable em- 
What are motivations? 


ploye? his 


»327 


Why does he want the job? What are 
his arnbitions? Why did he leave for- 
mer jobs, etc. All these may bring out 
some useful evidence on motivation. 

The second step is to list-—write 
them down on paper—a number of 
topics for discussion to bring forth in- 
formation which will shed some light 
on the questions you want to answer 
These will, of course, be related to your 
purpose, Some of these questions might 
be: How did you like the people in 
that organization? Who was your boss 
on the last job? How well did he 
know his stuff? What kind of a situa- 
tion do you expect/hope to have ten 
years from now? Just what did you do 
on that job? Any headaches in super- 
vising a group like that?, and so forth. 

Next you will need to know some- 
thing of the man you are going to in- 
terview. Why is he coming to the in- 
terview? How is he likely to react to 
the interview? Does he have a partic- 
ular point of view which you should 
consider? 

Interviews should be held on sched- 
ule, inconven- 


with a minimum of 


should provide sufficient privacy for 


ience. place of the interview 
the purpose and topics of the inter- 
view, The more personal the inter- 
Pri- 
vacy may be either auditory or visual, 
both 


freedom from mterruptions, and from 


view the more privacy needed 


usually Privacy also includes 
distracting noises and events 
Above all, be ready to listen. Listen 
to what the interviewee has to say in 
response to your questions Listen to 


how he says what he has to say as 
well as to what he says 

Most situations permit you to take 
notes. Do that inconspic uously but not 


secretively 
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Conducting the Interview Gain 
and deserve the confidence of the 
man you are interviewing. Keep his 
confidence throughout the interview 
Your interviewee can “give” more and 
better when he is at ease and when 
he knows the purpose of the inter- 
view. 

First of all put your man at ease 
Greet him like you are glad to see 
him. See that he is physically com- 
fortable, a good chair, not facing the 
light, etc. Start the conversation your- 
self, talking briefly about things un- 
related to the interview but of interest 
to your man. Give both of you a 
chance to relax and feel at ease with 
each other. Then you are ready to go 
ahead with your interview. 

Begin with an explanation of the 
purpose of the interview. Indicate: 
how he relates to the purpose, why 
he should be interviewed, and in gen- 
eral, what you expect to learn from 
Start 


general, questions which 


the interview with questions 
which are 
give the interviewee an opportunity 
to talk. Questions should be the kind 
which longer and 


call for answers 


cannot be answered by a few words 
or a yes or no. Such specific ques- 
tions may come later, Frequently they 
will be they ar 


asked, if the man is given a chance 


answered before 
to tell about himself in his own way 

As interviewer, you have two jobs 
to be a good listener, and to provide 
and which 


the questions comments 


enable the interviewee to create the 
answers which you are seeking 
Once the 


“warmed up” probing questions may 


interview is really 


information, atti 
tudes and feelings. 


be used to clarify 
Such questions 


should be asked as a means of getting 
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Lunkenheimer’s famous LQ600, the Bronze Globe Valve that set a new high standard 
of performance on 150 Ib. service, is now available for 200 lb. S.P., 400 lb. W.0.G 
applications. The new line features the same long-wearing flat seats and discs made of 
Brinalloy®, plus a body and bonnet of Lunkenheimer’s amazingly strong S-1 Bronze 
for higher-pressure service. Install this great new LQ600 Valve on your 200-lb. pressure 
lines—including all your toughest services—-and compare its performance with other 
valves. It’s built to reduce maintenance costs substantially because the seats and discs are 
patented Brinalloy, brazed in to stay, harder all the way through and more resistant to 
wear and corrosion than 500 Brinell Stainless Steel and far exceeding the wear resistance 
of 1000 Brinell case-hardened Stainless Steel. 


Now there are TWO 1Q 600 Valve Lines 


The original LQ600 Valve for 150 lb. S.P., 300 lb. W.O.G. service has received the 
fastest acceptance of any valve introduced in years. Thousands of these valves 
have served for as long as five years without failure or leakage 
severe services. 


. ® The Lunkenheimer Company, Box 360, 
— J ce) meer e286 me ee) 2 ele) ee hese = Cincinnati 14, Ohio, or get in touch 
= 
QUALITY 


with your Lunkenheimer Distributor. 


BRONZE ° IRON ° STEEL * PVC 
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NEW YORK, N. Y.—A large, new 
plant for the production of 
“Sulfan” Stabilized Sulfuric An- 
hydride is now being built at 
Chicago, Ill., by General Chemical, 
making additional tonnages of 
this versatile sulfonating agent 


GENERAL CHEMICAL ANNOUNCES 1 a 


duction at General's present 
Buffalo, N. Y., plant, where pro- 


ANOTHER NEW PLANT TO PRODUCE mccain pn x yor 


for this easy-to-handle liquid form 
of $O3. 


SULFAN* FOR FASTER, BETTER . are ae 


dustries discover the advantages 


of ‘Sulfan’ as a faster, better 
means of conducting sulfonations 


SULFONATIONS, SULFATIONS yp suissuin'tica 


Here’s How Sulfan Can Benefit You! 


Users in many fields have found that “Sulfan” lets 3 Is 100% active—every pound that goes into 
them produce finer sulfonated products at lower process can be utilized for sulfonating. 

costs. One notable example is provided by producers 
of “low-salt” liquid detergents who find that it elimi- 
nates their salt removal problem entirely, And there 
are many others in a score of industries who are 
turning to “Sulfan” because it— 


Frequently eliminates spent acid and its dis- 
posal problems, 


Permits increased batch sizes or more rapid 
through-put—often as much as double—with- 
Furnishes more than 99% available SO, in out increasing size of equipment. 
easy-to-handle liquid form. 


Still other advantages and economies may be offered 
Offers 9 times as much usable SO, as 100% by “Sulfan” in your own operations. If you sulfonate 
Sulfuric Acid, and more than 3 times as much or sulfate, it will pay you to get all the facts about 
as 20% Oleum for many operations. “Sulfan” now. Phone or write... 


Basic Chemicals for American Industry 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 


Offices: Albany * Atlanta * Baltimore * Birmingham * Boston * Bridgeport ¢ Buffalo * Charlotte « Chicago 

Cleveland « Denver * Detroit * Greenville (Miss.) * Houston ¢ Jack ille + Kal * Los Angeles 

Milwaukee * Minneapolis * New York * Philadelphia * Pittsburgh * Providence * San Francisco * Seattle 
St. Louis * Yakima (Wash.) 


in Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 











*Stabilized Sulfuric Anhydride 
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better understanding, more detail, 
clearer picture of attitudes and feel- 
ings, never as cross examination. 














Your purpose is not that of pro- 
voking an argument, but that of un- 
derstanding clearly the man who is be- 


+t 

















ing interviewed. Sincerity, patience 


Ss 
ae 


and understanding are useful for this 
purpose. 
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Avoid putting your man on the spot 











eesssset 


or making him look stupid or foolish. 

















This does not mean that you should 








not ask pointed questions, but rather 








that they avoid that personal “bite.” 








A straightforward and frank ap- 
proach is more fruitful than one which 
looks shrewd or clever. The latter 
makes your man feel that he should 
be careful not to step into a trap. 














Your questions should be aimed at 





the purpose of the interview but not 





be loaded or leading questions. If 
































your questions imply answers, you 


have biased the interview and ob- 


tained, in part, support for your pre- 
conceived judgment of the individual 
or his situation. 
$e sure you are understood. It i - 


1S 
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not at all satisfying to have an inter- | ------+-****"""""" 





viewee answering questions you did easeeEZl!| 
not think you asked and failing to 
answer those you believed you asked. 




















Use language which will be under- 
stood by your interviewee. It is not 


necessary to use his language, but use ‘ i 1 

U : Pennessee’s Liquid Sulfur Dioxide, a product 
e; , s : . ; ; , : 
common clear word S¢ simple of highest purity, is particularly suitable as 


rather than involved sentences, and in a solvent for recovery of aromatics—It is 


so doing ask only one question ata completely miscible with aromatic hydrocar 
time Interpret the answers you hear bons over a wide temperature range, while 
at once so as to be sure that you have the solubility of naphthene and paraffin hy 
obtained the information vou seek and drocarbons is limited and increases with de 
have it straight. creasing temperature. Recovery of a higher 

: percentage of aromatics is obtained for hy 

When and how to record interview drocarbons over a wide boiling range 

data will be determined by the kind 


Perhaps Tennessee's highest purity Liquid 
of record you need to keep. If you s* & , , 
? Sulfur Dioxide can effect a more efficient 


“ asc : 4 4 ; 
want exact quotes of words, phrases and economical operation in your processing. 
or sentences, or if you need to keep We would like to discuss these possibilities 


a considerable record of details, then with you. 

make notes as you interview. If gen- 
, , ” R 

eral impressions, without much de- © CYLINDERS VON Sums 


tail, are required, records of the inter- Available In © TANK TRUCKS and 





view may be made immediately after © TANK CARS 
the close of the interview. It is not 


necessary to apologize for making oa CORPORATION 


notes. The fact of the interview itself 








should imply that some sort of record 617-29 Grant Building, Atlanta, Georgia 


should be retained. 


Closing the Interview. Make the —_ 
‘ : > > ‘ 4 


interviewee feel that he has given you - 
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information that you are seeking, and 
that he has cooperated freely in so do- 
ing. He should also feel that he has 
benefited from having talked with 
you. Such closing comments as the 
following may help to terminate the 
interview on a pleasant note. “You 
have given me a good picture of your 
background,” or “You have helped to 
clear up a number of points in my 
thinking.” 

Commitments should be made re- 
garding time of further action, who 
will take such action, etc., if the pur- 
poses which the interview serves call 
for such further steps. Allow no im- 
plications of further action which are 
not really honest. Dont’s let it be im- 
plied that he is the top candidate if 
he is not. Frankness is called for, but 
not brutal frankness. 


BUTTERFLY VALVES 


How to Improve Your Inter- 
viewing— The brief suggestions given 
should help improve your interview- 
ing techniques. The two most com- 
mon faults in interviewing are lack 
of a specific plan for conducting the 
interview, and in failing to let the 
interviewee do most of the talking. 


When the delivery date is important, you can get faster 
service on standard R-S Butterfly Valves. Based on the 
results of previous experience, R-S Valves are now stand- Par 2 

Self-criticism of ones own perform- 
ance, and if you can take it, criticism 
by others are effective tools. A record- 
ing of your interview played back to 
R-S Butterfly Valves give you positive, dependable per- you later furnishes the opportunity for 
you to hear yourself as others hear 
you. It may be noted that this method 
* complete control in all positions of normal of using recordings of one’s own inter- 

regulating range. view is one of the best devices for 
improving your skill in interviewing 


ardized. All components for those most commonly used, 
in sizes from 4” to 48”, are carried in stock, ready for 
assembly. 


formance. You get the advantages of: 


fast regulation and closure. ; 
As you listen to your recording you 


minimum pressure drop that saves power. should ask yourself some questions 


compactness and light weight at less cost. about the performance. 

Your questions should include the 
following: 

This new catalog wil! give ; 
you complete dimensions, Ve What evidences were there of a 
specifications, layout draw- specific plan in the interview? 

Ss and material ll R- ‘ ’ , 
Binterty apy tye 2. In what ways did the interview 
sure ratings that have been wander off the subject and pur- 
standardized to date. As 
others are added, new sec- ; R 
tions will be published. To get a enon Did the interviewee answer the 
a free copy and assure your- 
self of future sections, con- PUMPS HMM ACCESSORIES ‘ R 
tact your SMS representative, About what percent of the inter- 
or write to S. Morgan Smith view time was occupied by your 
Company, York, Pennsylvania. ‘ 


] OSES ? 


questions you asked? 


own talking? 
What questions did you fail to ask? 


esrowavesiill vact-iscnanct What different conclusions regard- 
VALVES 


BALL VALVES 
CONTROLLABLE SN ae a 
BUTTERFLY ITCH sults do you reach after hearing 
VALVES Im SHIP PROPELLERS the interview as an observer rather 


ing the interviewee or interview re- 





AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED * TORONTO than a participant: 
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Give up costly, erratic 


temperature control now! 





INSTALL ‘AMERICAN’ TEMPERATURE REGULATORS 


Oil heaters and treaters... water heaters 
diesel water jackets dryers ovens 
plating tanks washers feedwater 

systems ... air-compressor after coolers 

Equipment of all kinds in all kinds of in- 

dustries is seldom kept at required tem- 

peratures when operated manually. Result: 

a lot of money wasted every day. 


Eliminate costly, erratic manual control 
now! Get reliable overheat protection. 
American Temperature Regulators do a far 
better job than even the most skilled op- 
erators.. They are self-operated, automatic 
constantly maintain temperatures within 
required limits. Greater product uniform 


YOUR INDUSTRIAL SUPPLY DISTRIBUTOR is as close as 


ity is assured. Fuel and manpower ar¢ 
saved. Users find these sturdy, powerful 
regulators often pay back their cost 3 to 
6 times a year. Many serve dependably 10 


to 25 years! 


Boost efficiency and economy wherever at 

curate temperature control is an everyday 
necessity. American Temperature Regula 
tors are sensitive and responsive. Installa 
tion is simple. No compressed air or ele« 

tricity needed. Temperature adjustment 
and repeat setting are easy. Siz range 
from %” to 4”, Get complete details. Writ 
for Bulletin 112C 


your telephone. You can depend on him 


for experienced counsel, money-saving service and prompt delivery from local stock 


AMERICAN | 


 MAKWELL 


i 


2/ bs A product of MANNING, MAXWELL & MOORE, Inc. STRATFORD, CONNECTI JT 
Ke : 
Mi; 


} MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN MICROSEN 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. CONSOLIDATED SAFETY 


RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. “SHAW 
be aa BOX" AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegor I 
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Five Steps to Safety 


Individualize your safety program . . . adapt 


it to each employe and make each man an important part 


of the program. 


Ernest W. Fair 
Boulder, Colorado 


“THIS HAS those 
days,” the refinery executive told his 
the table, “Just a 
month ago we spent a lot of money 


been one of 


wile at supper 


and time working up a good safety 


program . held meetings . gave 


instruction did everything we 


could to put it over . and do you 
know what? The men have as good 
as forgotten the whole thing today!”’ 


The 


fully thought out and programmed, 


program was excellent, care- 


. no effort was 
made to adapt it to the specific think- 


except for one thing. . 


ing of the employes or make each man 
an important part of the program, 
Many a 


floundered on 


good salety program has 


this 
It should be an even more im- 


neglect of one 
point 
portant part of planning than draw- 
ing up the general program itself 
for no safety program in any refinery 
can ever be any better than the em- 
ployes of that refinery make the pro- 
gram 
We've 


such safety programs where employes 


checked into several score 
wholeheartedly took part in the pro- 
gram and put it over. The five steps 
to follow are the important ingredi- 
ents of those successful programs. Each 
and everyone can be adapted to any 
refinery operation, large or small, re- 


gardless of the size of staff 


1. Avoid Generalities 


The single most important factor 
we have to keep in mind is that safety 


education has its limits when applied 
to employes, Generalities do not pro- 
duce results, In nearly every case they 
leave the employes indifferent and 
disinterested. The program itself must 
be loaded with specific HOW the in- 
dividual employe can put safety to 
his own use on his own job. 

Mass safety education is satisfactory 
only when devoted to an effort to im- 
press employes with the need for 
greater attention to safety and what 
it will mean to each of them individu- 
ally. It has been proved practical only 
in selling generalities; never in specific 
application by each man to his own 
work 

Experienced safety education exec- 
point that 


plan must not only teach the merits 


ol 


utives out the education 
safety but employes must be told 
what their 


line of work should be guarded against 


specific dangers in own 
and what specific things they can do 
themselves to avoid injury. 

It should also be kept in mind that 
the process requires discipline in mind 
and body and that this must be one 
of the primary points of education. 
Until it has been impressed on em- 
ployes they will never give the proper 
attention to even the specific applica- 
tions of safety in their own jobs. Many 
experts point out that well trained 
men avoid injury on dangerous work 


2. Get Your Foremen Interested 


The educational program is always 
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more successful when an initial effort 


is made to arouse the interest of fore- 
men and department heads prior to 
presentation of the program to the 
individual employes, The foreman is 
always in the best position to do the 
actual educational job. However, it 
must be kept in mind that the average 
refinery superintendent or foreman is 
usually so busy on other problems that 
a specific effort must be made to con- 
vince him that his own special atten- 
tion to safety is required in the pro- 
gram. 


Experience has shown that this can 
be accomplished much more success- 
fully when the foremen, superintend- 
ents and department heads are ac- 
tively consulted in formation of the 
safety education program as to mate- 
rial it should include 
should be carried out. 


and how it 

The most successful safety educa- 
tion programs have always tied such 
immediate supervisors closely to the 
work. Four principle parts of super- 
visory participation are usually in- 
cluded. These are: 


@ Asking for their assistance in de- 
termining the standards for guarding 
equipment, 


® Requesting their specific sugges- 
tions in formulating the safety rules 
as they shall be set up for each such 
supervisor’s department. 


@ Fixing their responsibility to in- 
vestigate all accidents and decide what 
must be done to prevent the recur- 
rence ol eat h Suc h act ident. 


® Making it their responsibility to 


review all safety suggestions and rec- 
ords and decide upon their parti abil 
ity not only in their own departments 


but for the refinery as a whole. 


Once this has been done there are 


many steps the refinery management 


can take to bring the safety program 
closer to employes and generate their 
cooperation In on company, for ex- 
ample where a program of mass meet- 
had and the 


safety education venture had come to 


ings been ineffective 
a virtual standstill, it was found that 
emphasis placed on specific safe prac- 
tice rules re-kindled that interest and 
brought results 

Education of individual workers in 
this plant progressed to a satisfactory 
level after this was done because the 
new safe practice rules applied di- 
Then 


a supervisor’s report of accident in- 


rectly to the work of these men 


REFINER 





HIGHER 
PRESSURES 


for 
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I-R compressor design keeps pace with 
latest advances in refining technology at Union Oil Company 


There’s no refinery compression 
job today that can’t benefit from 
the proved economy and depend- 


N the new catalytic reforming processes for production of high octane 

gasoline, large volumes of low-density hydrocarbon gas must be com- 
pressed to pressure levels of up to 700 psig. These difficult requirements 
are easily met with Ingersoll-Rand multi-stage centrifugal compressors of 
the “barrel” or double-case design, as shown above. 


able performance of modern I-R 
compressors — available in types 
and sizes to meet every process 

For instance, in catalytic reforming service at the Union Oil Company's 
Oleum refinery, the above I-R centrifugal unit compresses 2670 cfm of 
85% hydrogen gas from 473 psia to 669 psia. This 6-stage, double-case 
compressor, with pressurized oil shaft seals, is driven by a 3500 hp, 1750 
rpm motor through a 4.55-to-1 speed increasing gear. Outer barrel is of 
forged steel and the removable inner casing is horizontally split to permit 
inspection or removal of the rotor. 


Gi Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N.Y 


requirement. Your I-R representa- 
tive will be glad to help you work 
out the best solution to your par- 
ticular problems. 





COMPRESSORS « AIR TOOLS + ROCK DRILLS + TURBO-BLOWERS + CONDENSERS + CENTRIFUGAL PUMPS «+ DIESEL AND GAS ENGINES 
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New tower goes to English plant. Light, efficient, allMonel nickel-copper alloy “Turbogrid” design reduces 
both construction and operating costs of this mesityl oxide unit designed by Shell Development Company. 


New, all-Monel mesityl oxide tower 





points way to lower fractionating costs 


Shell — designed Turbogrid unit is expected 


Things are popping in bubble tower design. 


lake this all-Monel* nickel-copper alloy distillation 
tower, When all facts are in, it may prove the forerunner 
of all-Monel alloy construction for units where only car- 
hon steel is used today. With this type of alloy construc 
tion, longer tower and tray life, lower maintenance, and 


yreater operational versatility can be expected, 


lhe column (shown here on its way 
to the Stanlow Refinery of Shell Refin- 
ing and Marketing Company in Cheshire, 
England) separates mesityl oxide from 
hot. acid-treated diacetone alcohol. It is 
5 feet high, fitted with 40 Shell Turbo- 
grid trays... stamped from Monel alloy 


plate. 


Slotted grids provide highly efficient 


vapor-liquid interchange. There are no 





dead zones, Pressure drop per tray 1s 
low and very high throughput is ob 





tained. Fouling is slow. Cleaning easy. 
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to operate at high capacity with low maintenance. 








The Monel alloy trays are amazingly light: because of 

simple construction (which results in low liquid hold-up) 
.. and because the strength and corrosion resistance of 
the alloy permit thin gauges. 

The result? Much lighter, less costly structure, and 
lower fabrication and construction costs. 

In this instance the anticipated cost differentials justi- 
fied Monel nickel-copper alloy for tower shell as well as 
trays. It is expected that actual operation will reveal 
additional savings. This would extend the use of this 
alloy to many refining and petrochemical fractionators 
where corrosion has been an accepted trouble in the past. 


If you face this situation and would like to discuss 
the possibilities with one of Inco’s Development and 
Research engineers, contact... * Ken 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y 


A am 
Inco. Nickel Alloys 


M 0 nl e | « « « for minimum maintenance 
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vestigation was developed and put into 
use. The supervisor was required to 
locate the essential facts and make 
use of them. This step made super- 
visor cooperation in safety education 
automatic. 


3. Hold Department Conferences 

In another plant the conference 
type of safety education was decided 
upon as reaching employes closest. In 
addition to the regular program peri- 
odic meetings of foremen and key 
workers in each department were 
held. The subjects were selected in 
advance of each meeting and plans 
were made for which employes would 
take an active part in the leadership 
of such discussions prior to every meet- 
ing. 

Three general topics were selected: 

© The principles of accident pre- 
vention. 

® Major 
accidents. 


@ What corrective action was to be | 


taken. 


Here again a lagging safety educa- | 


tion program suddenly sprang to life 


and secured full employe cooperation. | 


This end was obtained because the 
individual’s part in the program was 
strongly encouraged. Set speeches were 
avoided at every such meeting with 
each being conducted as a round-table 
forum. 
oughly workable safety program as 
well as one in which each employe 
had a particularly keen intrest be- 


cause he had an important part in | 


creating the whole safety program 


4. Encourage Employe 
Participation 


In a third organization where a 


generalized safety education program | 


was obviously getting nowhere, results 
were obtained by putting all emphasis 
on safe practice rules themselves. After 
a series of discussions with specific 
groups of employes a new set of such 
rules was formulated from the sug- 
gestions and ideas the employes had 
offered in these meetings. These wer 
then mimeographed and released in 
pamphlet form for the employes to 
take home and study 

Anothet program was made par- 
ticularly successful when the safety 
director added an unusual feature in 
the form of a safety playlet he had 
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The net result was a thor- | 


W-S FORGED STEEL UNIONS... 


Sold Through 
Leading 
Distributors. 


These Features are 
YOUR GUARANTEE of a Safe, 
Tight Union Connection: 


FORGED STEEL CONSTRUCTION — 
ASTM A-105, GRADE 2 


2. SPHERICAL-TO-ANGLE MATING SURFACES 


3. ANTI-GALLING, CADMIUM-PLATED NUTS 


W-S Forged Steel Unions give you the kind of pro- 
tection you need in high pressure piping systems 
They're designed with precision-machined spherical- 
to-angle mating surfaces for positive seating, free 
from leaks even when pipes are slightly out of line 
Cadmium-plated nuts resist galling and seizing and 
forged steel construction gives you | 
the extra strength you need in high | 
pressure service j 
W-S Unions are available in 3000 / 
Ib. class, sizes %&”" to 3” in screw-end | 


and socket-welding types. Send today 


[| 


j 


for your copy of Bulletin U-] 





2¢ W-S FITTINGS DIVISION 


HKP 


H. K. PORTER COMPANY, INC 
Roselle, New Jersey 
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Suggested as a speculation 


The Unique Profit Story Behind 


OIL WARRANTS 


How You Can Prepare for This Year's 
Similar Opportunities 


There are large speculative gains to be made in Oil 
Stock warrants — often 4 to 5 times those available in 
ordinary stocks—by investors able to devote a part of their 
funds for this purpose, and frankly recognizing both the 
risks and the exceptional profit possibilities involved. 

As a typical example, a $1,000 investment in Canadian 
Oil Cos. Common Stock in September 1953 would have 
grown to $2,000 by August 1955 — 22 months. In the same 
period, however, $1,000 put into the Company’s Warrants 
increased to $11,000, or more than five times the initial cost. 

This is only one out of a long authentic record of similar cases 
where $1,000 purchases have become worth $8,000, $10,000 and even 
$19,000 in a relatively short time. 

2 STRIKINGLY SIMILAR CHANCES FOR PROFITS IN WARRANTS 


We've been searching the oil field over for other potential big-gain warrants 
like Canadian Oil Cos,, and have just uncovered two exceptionally promising 
new Canadian warrants, One, a little company with big-name backing, gives 
you 2 special advantages—first, for capital safety a large royalty play with 
a tremendous built-in growth capacity; second, for powerful capital gains a 
wildcatting program with truly electrifying discovery possibilities. The other 
is a smartly-run young LP-Gas Company which is now making “seven-league” 
growth strides 





( The stocks of these two stand-out companies are 

{ capable of sharp upward gains. And, if and when { 
the stocks do, the two warrants (both priced under 
$3.20) could prove to be a profitable investment, ( 


The great gain potentials that we see in these two issues have as yet re- 
mained largely undiscovered by investors. As a result, these warrants now give 
you, we believe, two outstanding ground-floor profit opportunities, Find out 
about these big profit-potential warrants today. Send immediately for this 
new Report on 


“2 CANADIAN OIL WARRANTS WITH BIG PROFIT POTENTIALS” 


You also receive 2 additional new Reports entitled: 


“THE ‘ONE BEST BUY’ IN CANADIAN OIL STOCKS” and 
“27 CANADIAN OIL STOCKS FAVORED BY THE PROFESSIONALS” 


This big 3-way Package Report is yours along with a full 5 weeks’ 
trial subscription to the OIL STATISTICS BULLETIN plus the 
CANADIAN OIL REPORTS for only $5. Return coupon today! 


OIL STATISTICS CO., INC. 
Babson Park 57, Mass. 

Yes — send me at once (1) your new Report “2 CANADIAN ‘OIL WAR- 
RANTS WITH BIG PROFIT POTENTIALS", (2) your 2 additional new 
Reports “THE ‘ONE-BEST BUY’ IN CANADIAN OIL STOCKS” and 

’ CANADIAN OIL STOCKS FAVORED BY THE PROFESSIONALS”, 
(43) Your OIL STATISTICS BULLETIN plus the CANADIAN OIL 
REPORTS for a period of 5 weeks. (This offer open to new readers valy.) 
[} I enclose $5 [] Please bill me. 


Name — 
Street 


City Zone State J 
160 
LA hh hi hiihihLihe hihi hihi hihi hhh herhihihih hi hhh 
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written in cooperation with the pub- 
licity department. The theme de- 
scribed a “dumb” workman who did 
everything wrong and held interest by 
the laughs he produced. A check after 
its presentation showed, however, that 
the average employe remembered a 
great deal more of the specific safety 
ideas than he had following a series 
of cut-and-dried lectures which of- 
fered the very same suggestions, 

This particular playlet was even 
more successful because the men 
themselves played the roles. Following 
presentation of the playlet another 
successful step was taken—selected key 
men were chosen to set the example. 
Each of these men was chosen because 
he was looked up to and respected 
by the other workers on the job with 
him, It was found that what he said 
and did on the job impressed the other 
workmen more forcefully because they 
usually looked up to and respected 
his good judgment. 


5. Use Safety Suggestion Boxes 
Safety suggestion boxes have also 
been used in many organizations to 
heighten employe interest in and par- 
ticipation of the safety education pro- 
gram. Monthly cash prizes for best 
suggestions have proved an incentive 
in such suggestion-box programs. Self- 
education in such cases is particularly 
effective because it virtually forces 
employes to think about safety. 

Failure to arouse self education in 
the program is usually a guarantee 
that the refinery management is wast- 
ing a lot of money and effort. 

No safety program in any refinery 
can ever approach even mild success 
without the full cooperation of each 
individual employe in the safety edu- 
cation procedure. It should be as im- 
portant a part of the planning as any 
other phase and should be so estab- 
lished from the very first moment any 
step is taken toward drawing up such 
a safety education program in the re- 
finery. 

When this has been done no re- 
finery executive will be complaining 
to his wife at the supper table about 
the indifference of the men to the 
“brain child” into which he has put 
so much sweat and tears. He is much 
more certain to be bringing her home 
daily fact reports on how well the 
men are taking to the idea and put- 
ting it over! 
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KUPLEX 


METAL 
DEACTIVATOR 


A New Tretolite Company product 


Copper contamination of refined products can result from as 
little as 0.028 mg. of copper per gallon, Copper contamination 
often results from copper treating, but flow through copper 

or copper alloy equipment also can result in potentially 
harmful contamination. Further sources of contamination, 
pipelines, pumps, tubing and fittings can contribute to copper 
contamination even after the hydrocarbon product has 

left the refinery for distribution. Kuplex offers the refiner a 


| x 5 Uj qi r S i FE T T E i . method of product quality protection at a minimum cost. 


Kuplex nullifies, by a chelating action, the catalytic 


BM 0 ® t 2 T A i [ r degenerative oxidation caused by copper in hydrocarbons. 


Especially applicable to gasoline, Kuplex is also effective 


in hydrocarbon streams such as kerosine, jet fuel, diesel 


K E F I N E D P R 0 D U C T S and burning oil, turbine oil and greases. 


























For samples and technical data, ask your Tretolite 


refinery service engineer or write to 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenve, St. Lovis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


DESALTING + DEMULSIFYING + CORROSION PREVENTIVES + SCALE INHIBITING 
ASPHALT ADDITIVES + FUEL OIL ADDITIVES « WATER DE-OILING + PARAFFIN 
REMOVAL « PRODUCTION STIMULATION + BACTERICIDES + METAL CONDITIONERS 


For more data on advertised products, use Readers’ Service Cards, last page 
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the new ‘ES TEST GAUGE 


assures you... 


@ Ye OF 1% ACCURACY... guaranteed. 


@ MINIMUM PARALLAX ERROR. . . through use of knife-edge 
pointer and mirrored dial. 


@ HIGH SENSITIVITY... from an all-metal, low-inertia movement. 


@ MAXIMUM EASE OF ADJUSTMENT... without removing dial and 
pointer. 


@ EXTRA DURABILITY . . . fatigue-resistant beryllium copper 
Bourdon tubes used for pressures as low as 100 psi... longer 
continuous service between calibrations. 


AND IT'S VERSATILE... use it for checking service gauges... for 
test cells and panels . . . for portable testers... for laboratory work 
not requiring readability of 12’ or 16” gauges. 


IT MATCHES ... available with matching standard back or front 
flange SUPERGAUGE case design. 
Ask for bulletins on Test Gauges . . . the Fig. 1404 above supplied 


in 414", 6” and 814" dial sizes, or, companion test gauges from 3” 
portable to 16” laboratory units. 





















































































































































Us treS STATES GAUGE 


U ; Division of American Machine and Metals, Inc. 
Sellersville, Pa. 











Home of the SUPERGAUGE 
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Continued from Page 123 


verted from molybdenum. to plati- 
num-catalyst operation during th 
vear, and a new unit was built to use 
platinum catalyst. These units, each 
with a daily capacity of about 18,000 
barrels, are used to upgrade motor 
gasoline and supply aviation gasoline 
blending stocks, raw materials for 
petroleum solvents and feed stocks 
for petrochemical operations. 

A hbauxite-desulfurization unit was 
built for use with the catalytic re- 
forrners. This new unit, with a 30,875- 
bariel-a-day capacity, removes al- 
most all sulfur from the feed to the 
Hydroforming units in the form of 
hydrogen sulfide 

During the year, Humble also 
placed in service a new unit to treat 
solvents with clay instead of acid, de- 
resining facilities to eliminate acid 
treatment of lube base stocks. and 
Hydrofining units for hydrogen treat- 
ing instead of acid treating of motor 
gasoline, heating oil, and lube oils 
By-product hydrogen from the cata- 
lytic reforming units is used in the 
Hydrofining operations. Sulfur is par- 
tially removed from the Hydrofined 
products in the form of hydrogen 
sulfide. 

By-product hydrogen sulfide re- 
covered from refinery gases is sold to 
a Gulf Coast chemical concern for 
recovery of sulfur. This company has 
a plant adjacent to the refinery and 
also processes spent refinery acids 

By eliminating the acid sludge which 
was burned in the boilers, the new 
deresining unit has gone a long way 
in helping reduce discharge of sulfur 
dioxide to the air at Baytown. In 
addition to «liminating the need fo 
acid treatiy;g at the propane-lube 
plant, the unit gives Humble bette: 
control over the quality of lube base 
stocks. 

The tower in the deresining unit is 
the heaviest unit of its kind ever 
erected in one piece. It topped the 
scales at 306 tons, is 84-feet-tall, 131/4- 
feet in diameter, and has steel walls 
three-inches thick. The tower was 
fabricated in Houston; shipped to 
Baytown on a special flatcar hook 
up, and lifted into position with four 
140-foot gin pol s. The job took four 
days 


Petrochemical Additions—In 
petrochemicals, Humble acquired in 
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specialized 
engineering groups at McKee. 
Modern, well-equipped quarters 
are completely air-conditioned. 
Additional facilities for our ex- 
panding organization will be pro- 
vided in a new two-story build- 
ing now under construction. 


ENGINEERING & 
CONSTRUCTION 


Services 


@ In these days of competition for engineering talent, McKee can 
supply the services of a large, experienced organization that is 
well-qualified to design your new plant 


McKee designs and builds blast furnaces, steel plants, petroleum 
and chemical processing plants, ore preparation facilities and 
industrial plants. This wide diversification of activities and our 
fifty-year record of successful, world-wide operation are among 
the factors which attract top engineers to McKee. Our large 
staff grows steadily and we continue to welcome applications of 
qualified men in many fields 


For you, this adds up to an experienced organization capable 
of undertaking your new plant project promptly and efficiently 
regardless of size or location. 


Arthur G. McKee & Company + Engineers and Contractors 


Headquarters: McKee Building ¢ 2300 Chester Avenue « Cleveland |, Ohio 
Offices: New York, N.Y. © Union, New Jersey © Washington, D. C, 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 





The heat transfer and protess units 
shown are only a very few of the 
many designed and fabricated by 
Manning & Lewis Engineering Co. 
every year. 


This confidence must be warranted: 
Our customers have proof, from long 
association that their heat exchange 


and process equipment will be: 


DESIGNED 


. +» for Top Quality Performance \ 
| 


ENGINEERED 


»+- for Economy and Efficiency 


FABRICATED 
... With strict adherence to specificg- 
tions and drawings 


These claims are for US to 
prove! Send us your next 
job for quotation. 


We are accustomed to 


working with all ferrous 
and non-ferrous metals. 


SALES REPRESENTATIVES IN PRINCIPAL 


Cities 
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April, 1955, the Butyl-rubber and 
petroleum-butadiene facilities it was 
operating for the government. Both 
these facilities, built in 1943, will be 
expanded, and the company already 
has contracted for construction to in- 
crease capacity of the butadiene plant 
by about 16,000 tons a year. 

As the initial part of its postwar 
expansion program, Humble bought 
the government-owned process equip- 
ment at Baytown Ordnance Works to 
produce quality solvents and compo- 
nents of motor fuel. This purchase, in 
1946, gave the company its first Hy- 
droformer (later converted from 
molybdenum to platinum catalyst op- 
eration), a crude-naphtha fractiona- 
tor (to control both feed and produc- 
tion) and a sulfur-dioxide extraction 
unit 

The Hydroformer—one of the 
“hottest” units in the U. S. during 
World War II—was used in the man- 
ufacture of toluene. 

With these facilities, Humble is 
still producing toluene and xylene for 
solvents and upgrading gasoline, and 
heavier aromatic solvents; and its 
petrochemical operations have been 
expanded to include the production 
of paraxylene. A low-temperature 
crystallization unit has been installed 
which now is turning out paraxylene 
of better than 98 percent purity. This 
high purity paraxylene is being used 
by another company to make Dacron 

A super-fractionation unit was 
built during the war for preparing 





aviation-gasoline blending stocks 
from virginia naphtha fractions. This 
unit is fractionating, in blocked op- 
eration, part of the polymer from the 
new catalytic-polymerization unit to 
make tripropylene and _ tetrapropyl- 
ene Co and C olefins, respec- 
tively). These olefins, used in manu- 
facturing high molecular weight 
alcohols and synthetic detergents. are 
sold to other companies for further 
processing. Narrow boiling range ali- 
phatic solvents, also produced by 
super fractionation, are 10-degree 
hexane, 10 degree heptane, 10-degree 
octaine, low-boiling solvent naphtha 
mixtures, and cleaner’s naphthas 
Cyclohexane of 85-percent purity 
has been and is now again being 
produced at Baytown, and the possibil- 
ity of making high purity cyclohex- 
ane, benzene, orthoxylene and ethyl- 


ene is being studied. The company 
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for BLENDING LIQUIDS + DISSOLVING SOLIDS IN LIQUIDS 
MIXING GASES WITH LIQUIDS + AERATING + GASIFYING + OPERATED IN 


ANY TYPE OPEN 
OR SEALED VESSEL 


r j , a 
Agitater drives range in speed from Matsa A . 
10 RPM 500 RPM; from frac- 
polenta «5 a Ae ™ RADIAL PROPELLER 
or mechanical seals for pressures a 
vp to 500 pounds or more. 


Quick opening manhole 
for inspection or filling. 


Semi-flexible coupling 


“ 
AA 


The peripheral angle of the blades can be made to meet 
requirement. 











STRUTHERS WELLS PRODUCTS 


PROCESSING EQUIPMENT DIVISION 
. » « Direct Fired Heoters . . . 
mM 


BOILERS for Power ond Heat . . . High ond 
Low Pressure ... Water Tube... Fire Tube... 
Package Units 
FORGE DIVISION 
Crankshofts . . . Pressure Vessels . . . Hydraulic 
Cylinders . . . Shafting . . . Straightening and 
Bock-up Rolls 
MACHINERY DIVISION 

MACHINERY for Sheet and Structural Metal 
Forming . . . Tangent Benders . . . Folding 
Mochines . . Roller Table and Tumble Die 
Bending Machines .. Press Brakes . . . Punch 
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FOR TESTING AIRCRAFT 
GAS TURBINE AND JET 
PROPULSION FUELS... 


GOV'T. 
METHOD 
3703 
and 
ASTM 
D-1319 
FLA. 
(Fluorescent 


Indicator 
Adsorption) 


ULTRA - VIOLET 
Model X-40... t 
single tube, 3650 
Angstrom units, length 49 overall, 
40 watt. For 110 volts A.C. 


$44.75 COMPLETE 


Also Complete Range of Uitra-Violet 
Sources .. . 3660 A.U. and 2537 A.U. 
available in laboratory, industrial, 
and portable models. 


IDEAL FOR CHROMATOGRAPHY 


BLACK LIGHT CORP. 


OF AMERICA 
Distributors for Ultra-Violet Products, Inc. 
5114 WALNUT GROVE AVE. 
SAN GABRIEL, CALIF. 
Distributors in Principal Cities 
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ERNST 


Boiler Accessories 












Fig. 4 
Inclined Water Gage 







Plain Sight 
Uluminator 








Fig. 31 
Guard 


Fig. 15 
DCP weighted 
try cock 


Standard vertical bronze 
water gage, 350 pound 


Send for Catalog 


ERNST WATER COLUMN & GAGE CO. 
Livingston, N. J. 
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also is turning out some durene in 
70,000 pound batches in the low tem- 
perature crystallization unit for an- 
other concern to use in development 
work, This product is testing out 98- 
to 99-percent pure. 


Other Facilities—Al! the while, 
Humble was making changes in its 
facilities for storing, handling and 
shipping petroleum and its products 
by tanker. New pipe lines were built 
to the docks; a large new dock was 
added on the Houston Ship Channel 
opposite the refinery, and new stor- 
age tanks were built in the dock area. 
Because of the large number of proc- 
esses employed at Baytown and the 
many product streams involved, 
Humble maintains approximately 
1000 oil and chemical tanks having a 
combined capacity of some 24 million 
barrels. 

To step up loading, since some 75 
percent of Humble’s refined products 
move out by tanker, the docks were 
equipped to move more than 100,000 
barrels an hour, loading as many as 
six tankers and six barges at a time 
These facilities were used early this 
year to load 13 tankers and 19 barges 
in three The total volume of 
cargoes loaded during this three-day 
period was 1,959,282 barrels of gaso- 
line, heating oil, jet fuel, lube oils, 
and crude 


days. 


One structure built at Baytown in 
the past ten years covers nearly four 
acres. This is the Central Shops build- 
ing. ‘Today, nearly all the plant’s me- 
chanical crafts are housed under one 
roof in this mammoth, air-conditioned 
building, Outside the Central Shops 
building, mechanical tools and meth- 
ods have been modernized, stream- 
lined, made faster and more efficient. 

Early in 1951. climaxing more than 
25 years of progress, Humble refinery 
researchers moved into new quarters 
in the Baytown Research center. 
Everything in it is designed for com- 
fort and convenience at work, as well 
as for more efficient operations. But 
already times have changed, and 
Humble has started an expansion of 
this building too 

The 


saytown technical personnel is a 


number of patents issued to 
measure of the progress made in 
Humble’s refinery research. Between 
1932 and 1944, some 60 patents were 
1944 and 1954, a 


+116 was issued. bo ade « 3 


issued, Between 


total of 
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THE BERGMAN | 
Safty-Spanner 
@ helper you can trust 


MADE OF THE TOUGHEST 
ALUMINUM- MAGNESIUM ALLOY | 


WILL NOT 
DAMAGE VALVES 
MAKE SPARKS 
MAKE BURRS 








TESTED 


F 800 es. 


18 INCH 
WEIGHS ONLY 


2 LB.-13 OZ. 


Developed by the men 
whe use them daily { 


The Bergman SAFTY-SPANNER CO. | 


[27 BUTLER ST., TOLEDO 5, OHIO) 






TO REPAIR PIPE LEAKS —- 
QUICKLY, PERMANENTLY 


ANY PRESSURE ANY TEMPERATURE 


Re \ 


7c 





SKINNER-SEAL EMERGENCY PIPE CLAMP 
for pinhole or corrosion leaks. 


CLAMP for 
long splits and bad corrosion leaks. 


tn stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 


























REFINER 





FEED 


Lower investment in Recycle Equipment 


with Multiple Stage Cascade Reactor 


With more and more refiners expand- 
ing their alkylation capacity, atten- 
tion is focussed again on the equipment 
economy and isobutane efficiency of 
M. W. Kellogg’s cascade reactor as 
compared with earlier jet-type 
systems. 

In a 2,500 BPD alkylation plant, 
for example, Kellogg’s five-stage de- 
sign reduces the number of reactors 
required from four to one! Instead of 
the approximate 12,800 BPD of iso- 
butane recycle needed for the four 
individual reactors, Kellogg's single 
reactor requires only 4,500 BPD 
recycle! 

In addition, the isobutane tower is 


reduced from 13% to 7 feet in diam- 
eter. Exchangers, condensers, reboil- 
ers, pumps, piping, and other auxil 
iary equipment are proportionately 
smaller. And one centrifugal com- 
pressor replaces three reciprocating 
machines. 

M. W. Kellogg welcomes the op- 
portunity to discuss with you the 
improvements it is continuously mak- 
ing in its alkylation techniques. 
Recent examples are a cascade reactor 
with seven reaction zones, and the new 
bauxite process— developed jointly 
with D-X Sunray Oil Company 
which reduces corrosion and fouling 
of fractionating units. 


Refinery Process Division 
THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y. 


The Canadian Kellogg Company Limited, Toronto 


Kellogg International Corporation, Londor 


SUBSIDIARIES OF PULLMAN INCORPORATED 
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A recent installation of M 


sulfuric acid alkylation process clear! how 


Kellogg 


the unique cascade reactor 


Control panel for units shov 


photograp vith instruments 
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What's Happening... 









API Takes U 


The problem of expressing octane num- 
bers above 100 was taken up by the API 
Division of Refining at its midyear meeting 
in Montreal. Three papers on the subject 
were presented at a joint session of the 


institute’s Committee on Petroleum Prod- 
ucts and its Automotive Research com- 
mittee, 

T. B. Rendel, with Shell Oil Company, 


presented various proposals for extending 
the octane-number scale; L. W. Moore, of 
The American Oil Company, discussed the 
economic importance of octane numbers, 
and B. B. Turner, with Ethyl Corporation, 
discussed the importance of octane 
bers in terms of engine performance 


num- 


There seemed to be general agreement 
on at least three points 
indicating 
100 octane is 


@ A decision on a scale for 
antiknock quality above 
long over-due 

@ The most suitable reference fuel (the 
system on which this should be based) 
is isooctane and heptane up to 100 
octane level, and isooctane and TEL 
above 100 octane 

@ There appear to be no technical diffi 
culties in selecting and standardizing 
such a scale, but the one 
should be proportional to engine per 
formance 


chosen 


Expressing the refiner’s viewpoint and 
his company’s own attitude on the subject, 
Moore said that the performance number 
wives a good indication of both available 
powe r for the consumer and cost of quality 
to the refiner 
basis 
above 100 octane, al- 
recognized that such a 
move will cause the technical people in 
their refinery work and in publishing tech- 
nical papers to use performance numbers 
below 100 as well 


“It should represent a satisfactory 
for standardization 
though it must be 


“In addition, our efforts should be inten- 
sified on the development of an improved 
method for measuring antiknock quality 
above 100 number regardless of 
whether this requires a new fundamental 
approach to antiknock rating or merely re- 
finement of the present methods,” he said 


octane 


Giving the viewpoint of the automobile 
industry, Turner emphasized that the scale 
extension $s lection is ol mud h le SS impor 
tance to the automobile industry than to 
the refining, But in general 


The 


automotive believes that 
above 100 is 


The pro 


industry 
an octane scale extension 
needed in the very near future 
posed extension, 100 PN 100, is a satis- 
factory compromise, although two of the 
three major auto manufacturers would pre- 
fer that PN be used for rating both above 
and below 100,” he stated 

But whatever is decided, according to 
Turner, antiknock value well 
rent levels can be used to an advantage by 
engines of increased compression ratio 


above cul 


4 companion problem emphasized fre 
quently during the discussion in Montreal 


was the necessity of improving the preci 


sion of octane-number determinations 


50) 


. in the Industry 


p Plus-100' Octanes 
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Researchers at the University of Delaware are using a 15-foot-high distillation column for 
experiments in plate efficiency. The column, two-feet in diameter, contains five buddle trays 


AIChE Joins in Campus Research 


Experiments on the effect of operating 


variables of distillation and 
upon plate 


comple tion at the 


and design 


efficiency 


New irk 


absorption columns 


are nearing 


Del., campus of the University of Dela 
ware under the guidance of Jack A 
Gerster, professor of chemical engineering 


Line investigations, initiated and under the 
direction of the Research committee of the 
American Institute of Chemical Engineers 
are being sponsored and underwritten by 
$3 industrial firms 

The work is conducted through 
the use of a 15-foot-high experimental dis- 


being 








PETROLEUM 


tillation column which is unique because 


of several features incorporated into the 
design to insure that accurate plate effi 
measurements can be made 


commercially 


crency under 
important conditions 

4 column diameter of two feet was de 
cided upon to eliminate wall effects and 
make the results applicable to commercial 
units. The contains five bubble 
trays which can be adjusted in increments 


column 


of six inches to give tray spacings of from 
one to two-and-a-half feet 
Built for a working pressure of 125 


pounds per square in h gage, the unit also 


As 
J 
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load out faster | 
at higher temperatures...’ 
serve a wider area... 


TF 18 Tank Heaters and 
Type 102 Fired Heaters 


BROWN FINTUBE COMPANY 
lynia, Ohio 


Engineering and Sales Representatives in the Principal Cities 





THERMOCOUPLE 
INSULATORS 


Law / 


This 


Insulator 


Gordon Thermocouple 


heated red hot and 
plunged into cold water, came 


out just as good as new 


Available only through GORDON, Serv- 
rite Thermocouple Insulators are made 
to stand the gaff of excessive thermal 
shock far above normal requirements, 
For sturdy and reliable thermocouple 
insulator performance to meet peak pro- 
duction needs—specify Serv-rite...a 
development backed by Gordon's many 
years’ experience in supplying industry 
with insulators that give longer 
life and better results. 


Serv-rite 

Thermocouple Insu- 

lators — in any type or size 

-can be supplied immediately from 

Gordon's large stocks in the Chicago 

and Cleveland plants. Remember — 

you can always distinguish Serv-rite In- 
sulators by their tan color, 


Fish Spine Beads 
Asbestos Tubing 
Double Hole Round 


Asbestos String 
Single Hole 
Double Hole Oval 


ee TAs 





CLAUD S. GORDON CO. 


Manvfacturers & Distributors 
Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 

615 West 30th Street, Chicago 16, Illinois 
2019 Hamilton Avenue, Cleveland 14, Ohio 


For more data on advertised products, 


What's Happening... 


can operate under vacuum (20 inches of 
mercury). Special equipment allows the 
sampling of vapor and liquid during the 
operation and permits window-observation 
of bubble tray action 

The problem of correlation and predic- 
tion of plate efficiency was chosen for 
study by the Research committee of the 
AIChE not only because they believed 
this problem to be of importance to many 
types of chemical industries, but because 
the problem required substantial 


group 
sflort to overcome its complexities 


New Hawaiian Refinery 
May Take Act of Congress 


Government has agreed to give Stand 
ard Oil Company of California tax help 
on $32 million worth of petroleum-refin- 
ing and alkylation facilities for its pro 
posed refinery in Hawaii 

But the company may have 
an act of Congress for 
construction of the 
plant 

Originally, it was believed that title to 
the proposed refinery site on Sand Island 
in Honolulu Bay could be transferred from 
the Army to the territorial government by 
Executive order, it was acquired in 
that manner. Now it seems legislation will 
be the only solution in view of a compli- 
cated title to the land 

When the island was taken over by the 
Army, it was only a reef in the harbor 
Since then it has been filled in to the 
mainland, posing a problem of submerged 
lands apparently not covered by any spe- 
cific law 


to wait on 
authority to start 
30,000-barrel-a-day 


since 


Legal opinions from various government 
agencies on the status of the island ar 
needed before legislation can be consid- 
ered to clear the way for sale of the island 
to California Standard 

Views are being sought from the Jus- 
tice and Interior departments and from 
the General Services Administration. Once 
established that normal transfer would 
not be feasible, legislation will be sought 
to transfer Defense Department jurisdic- 
tion over the island to the territory, which 
then could dispose of it as it saw fit 

Local and territorial governments al- 
ready have approved zoning and sale of 
the land at public auction 

Rapid tax amortization on the proposed 
plant from the Office of Defense Mobili- 
zation is a financial matter which has no 
bearing on the problem of proper title 
to the land 

The company will be allowed 65 per- 
cent on $12,461,000 for basic refining fa- 
cilities, 100 percent on $1,784,000 for an 
alkylation unit, 45 percent on $16,883,000 
for auxiliary equipment, and 15 percent 
on $962,000 for 
allowed tax amortization on 
for the project 

Facilities will include distillation, cat- 
alytic alkylation and _ sulfuric- 
ac id-plant processing equipment, 


buildings It was not 


$4,110,000 


cracking, 


Lehigh Receives Grant 


Lehigh University has received a grant 
of $1750 from The California Oil Com 
pany. An unrestricted award of $1000 was 
given for use by the Department of Chem- 
ical Engineering, and a $750 undergradu- 
ate scholarship in chemical engineering 
will be established at Lehigh in Septembe: 


use Readers’ Service Cards, last page 
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Sees Jet-Fuel Needs 
Soaring in Four Years 


An increase of 150 percent in jet fuc! 
production will be necessary to meet ris 
ing military and commercial aircraft needs 
within the next four years, according to 
W. S. Mount, chairman of the American 
Petroleum Institute’s Aviation Technical 
Service committee, and one of the speakers 
at the A.P.I. Division of Marketing mid 
year convention at Atlanta 


One of the large airframe manufactur 
ers predicts a 100 percent increase in ai! 
traffic during the next six years, Mount, 
who is with Socony Mobil Oil Company, 
told the convention. This estimate was 
made in view of the increase which has 
characterized the trend of business re 
cently, and the passenger-generating ca 
pacity of the new aircraft designs whic! 
will soon make their appearance 

“Last year the 4765 aircraft of the fre: 
world airlines, plus military and all othe: 
used 287,000 barrels a day of gasoline, 
Mount said. “An additional 350 gasolin 
engine aircraft are on order. The addi 
tional airline consumption will make itself 
felt over the next several years, more than 
compensating for any loss of military vol 
ume in that time, and tending to hold 
overall gasoline volume at about the 1956 
level up to 1965 


U.S. Octane Average 
Continues Climb 


In a broad nationwide advance, gasolin: 
on sale at service stations in May increased 
to national weighted averages of 96.7 
octane number for premium and of 89.7 
octane number for regular, according to 
the latest survey compiled by Ethyl Co: 
poration 


Both grades gained 0.4 octane number 
April. Compared with a year ago, 
premium gasoline was 1.4 octane numbers 
higher and regular gasoline was 1.7 octane 


numbers higher 


over 


Average tetracthyl lead contents in May 
were 2.56 ml per gallon of premium gaso 
line and 2.30 ml per gallon of regula: 
gasoline 

Forty-four of the 53 cities covered by 
Ethyl’s survey reported increases 
April in the average octane number of 
their premium gasoline, with 20 cities 
showing a monthly gain of 0.5 octane 
number or more. Seven cities reported dé 
creases while two cities were unchanged 
In regular gasoline, 36 cities reported in 
creases in their average antiknock quality, 
16 of them by 0.5 octane number or more 
Thirteen cities reported 
four cities were unchanged 


over 


j 


decreases whil 


Alkylation Goal 
Still Undetermined 


One of the big 
Washington last 
government 
goal 


industry 
month was whether the 
would extend its alkylatior 


questions in 


On the one hand. 
dications that the goal would not be ex 
tended——despite the fact that applications 
for rapid tax amortization now on hand 
far exceeded the last 25,000-barrel-a-day 
goal established 

On the other, there were reports that 
some government oil planners doubted the 
wisdom of ending the 


there were strong in 


write-off prograr 
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in This Issue .... Faster, cleaner, easier 


YOU'LL BE INTERESTED i: 


e e * 
the new dry-dye eduction probe aso ine ein now ossi e 
developed by Du Pont. It's dé 


scribed at the right 


7. * 
HOW CAN YOU use the th d t d | t 
Du Pont automotive service dis WI new e uc ion eve opmen 
cussed below to promote better 
relations with your large com A revolutionary new dry-dye eduction probe deve lope d by Du Pont engi 
mercial fleet customers? 
IF YOU HAVE a refinery in the 
Chic ago area youll want to 
know Dr. Neal Lawson and how Ove! other gasoline dyeing methods 
he can help you make the most 
efficient use of additives. See 
next page 
rHE MOVIE is one of the most 


valuable of modern sale S promo 





neers, can make gasoline dyeing a cleaner, faster and more efficient oper 
ation. The device, although simple in design, offers six distinct advantages 


tion and training tools. There's 
an article on the next page about 
four Du Pont movies produced 
to he Ip you in your sales, train 
ing, and public relations 











They can help you turn 
complaints into sales 


Our Du Pont automotive spec ialists 
have more than just faith in the high 
quality of your fuels and lubricants 
They re always prepared to help vou 
prove your quality story. 


For example... 


Che operator of a fleet of tractors and 
other gasoline-powered farm equip 
ment, complained about excessive valve | 
burning. He was quite emphatic about Dusting” is reduced, Exposure of 6. Minimum investment in space and 
blaming the trouble on fuel quality operator and area to dye is mini equipment, considering the cleanli 
And he had practically made up his mized, Cleanup time is saved ne of operation achieved 
mind to change suppliers when the oil No plugging of the probe, hence no 
company representative, accompanied interruption of the dyeing proces Design and Operation 
by a Du Pont automotive specialist, | No time loss for clearing plugged Conventional probes are little more 
arrived on the scene to investigate the probe, and cleanup of area aftes than pipe sections, some with modified 
trouble. ward tips. Dipped into the drum, these 
An impartial third party, the Du | Dye from the shipping drum can be probes suck up dry dye and pass it into 
Pont man was able to convince the introduced directly into the finished the gasoline system. The 
rancher that the fuel was not the real gasoline. Thus the step of pre-dis lv inefficient. however. | ; 
source of the trouble but rather that solving, re quire d by some system: require d of the operator — yet clogging 
it was the result of tractor operators is eliminated is still likely to occur from time to tine 
tinkering with the air-fuel mixture Minimum of operating skill =r This means interruption of the dyeing 
ratio. quired proce both to clear the probe and 
This 18 only one ot many cases in More pound ot d © are transferred to cle ill up the rea 
which oil companies have been able per minute In many field test 
to turn complaints into good will with conditions, the new probe has been 
the help of a Du Pont automotive found to be g-prool 
specialist. problems involving the use of fuels and ' 
Our men often accomplish — this lubricants y 
through the use of the Du Pont fleet of | The services of these Du Pont auto 3 fe —- “)) 
fuel test cars, our single-cylinder dem motive specialists are yours for the IW tak J} \¢ 
onstration engines and chassis dyna asking. And you can get in touch with 
mometers — in addition to their own | one of them through any of our sale unique design, It is 
wide experience in solving automotive offices listed in the signature of this ad within a larges 


HERE IS a typical setup for using the new Du Pont Dry-Dye Eduction Probe. A short 


neoprene hose makes possible a permanent, yet completely flexible coupling 





are relative 


xtreme care } 


ind under varied 


cu to it 


in aluminum tube 


one, The inner tube 
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Eduction Development 


like the earlier probe itself, transfers 
the dye from drum to main system. 
Hlowever, the outer tube supplies a 
down-draft of air, controlled by two 
adjustable ports at the head end, which 
fluidized flow of 
dry dye that is uninterrupted by clog 
ging. This feature is an important time 
Saver, 


insures continuously 


Dyeing Speed 
The new eduction probe makes pos 
sible faster dyeing. Tests in units cu 
rently in use show speeds ranging from 
1% pounds per minute for Du Pont Oil 
Orange to 40 for Du Pont Oil Red 


The Complete Eduction System 


The principal factors responsible for 
the successful operation of a complete 
dry-dye eduction system are: 

1. Ack quate air handling ¢ apacity 


2. Proper suction-line design 


5. The probe described above 
A smooth line from the mouth of the 
probe to the eductor is 


avoid plugging 


essential to 
The dye probe should 
be permanently coupled to a_ short 
length of neoprene hose The entire 
line from the mouth of the probe to the 
eductor should be of l-inch inner di 
ameter and completely unobstructed 
It should be as short as possible preter 
ably not over LO feet. The shut-off 
valve employed should be of a type 
permitting fulleround flow, 
gaves guide the operator, 


Pressure 


Eduction systems can be used t 
transfer other fine crystalline materials 
as well as dry dyes; for example 
Du Pont Gasoline Antioxidant No, 29 

However, for the transfer of liquids 

such as Du Pont Metal Deactivator 


and Gasoline Antioxidants Nos 
» 


5 and 
a separate ¢ duction system should 
be used. Use of the same system, first 
for a liquid, then for a dry product 
might result in clogging caused by re 
sidual liquid in the line. 


Low-cost Installation 


Your present dyeing facilities can prob 
ably be modified to utilize the features 
of this system at relatively low cost 
A Du Pont Petroleum Chemicals Divi 
sion representative will be glad to 
study your present system and make 
appropriate ree ommendations, 


E. 1. DU PONT DE NEMOURS & COMPANY [INC.) Petroleum Chemicals Division 


Sales Offices: 


CHICAGO 3 8 So. Michigan Ave 
HOUSTON 2 — 705 Bank of Commerce Bidg 





REGIONAL ADDITIVES SALES MANAGER 


Dn. Neat D. Lawson was recently 
appointed to the newly created post of 
Additives Sales Manager of the Du 
Pont Petroleum Chemicals Division’s 
Central Region 

With headquarters in the Chicago 


These Du Pont movies 
help promote your 
on-the-move industry 


During recent years, audiences esti 
mated at well over a million peopl 
have seen these four Du Pont-sponsored 
movies promoting your industry. 
What Makes a Gasoline Good, ii {ull 
color cartoon movie, explains graphi 
cally and convincingly how 
tailor 
needs 


refiners 
gasoline quality to motorists 
Since the film’s release, the 
Du Pont Petroleum Chemicals Division 
has made available to oil companies a 
total of 249 prints. 

Pipeline on Wheels shows how gas 
oline tank trucks are made and oper 
ated for maximum highway safety. One 
hundred and seventy-five prints of this 
film have been made available for oil 
industry use. For 52 of them which 
were purchased and distributed direct 
ly by oil companies, we have no audi 
ence records. But the remainder, dis 
tributed by Du Pont on a loan basis, 


Petroleum € 


office, he is in charge of sales and tech 
nical service work for all Du Pont ad 
ditives other than tetraethyl lead. This 
includes Du Pont Metal Deactivator 
lube and fuel oil additives, antioxi 
dants, dyes, and grease stabilizers. 

Prior to this assignment, Dr. Lawson 
was head of the chemical division of 
the Du Pont Petroleum Laboratory. He 
had previously been supervisor of the 
Laboratory's lube oil group. 

Before joining the Du Pont Com 
pany in 1947, he was Research Assist 
ant and Instructor in Petroleum Refin 
ing at Pennsylvania State University. 
His work there included research on the 
oxidation of lube oils, the influence of 
refining procedures on oxidation, and 
development of additives for lube oils. 

Dr. Lawson is a chemical engineet 
ing graduate of Pennsylvania State 
College, where he also received his 
M.S. and Ph.D. degrees. He is a mem 
ber of the American Chemical Society 
and Society of Automotive Engineers. 


were seen by more than 61,000 people. 
A total of 395 prints were made of 
the Du Pont movie, It Never Rains Oil, 
which tells the story of percentage de 
pletion. Reports indicate that this film 
is doing an excellent job of creating a 
better understanding of this important 
issue, 
rhe newest movie in the series is enti 
tled, When the Customer says “KNOCK.” 
It explains — for the benefit of service 
station Operators and customer groups 
the many mec hanic al and atmos 
pheric factors (other than gasoline 
quality) which contribute to knock 
Prints of these films are readily avail 
able to you ona loan Or pure hase basis. 
Address your request to any of our 
sales offic cs listed below. 


Mts ys Pat.orf 
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Better Things for Better Living 
. «+ through Chemistry 
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What's Happening... 


for alkylation plants—despite the fact that 
the industry probably would go ahead with 
its expansion plans without special tax 
grants 

Oil planners in the Interior Department 
and the Office of Defense Mobilizations 
were pointing to the industry trend to ex- 
pand alkylation facilities for stepping up 
the octane ratings of motor gasoline 

Some did not seem to think the end of 
tax write-offs would effect this expansion 
Others felt some safeguards should be 
taken against the possibility that in build- 
ing to meet peacetime requirements for 
higher-octane motor gasoline industry 
might not build enough to meet possible 
wartime needs 

Meanwhile, the Armed Services Petro- 
leum Purchasing Agency will continue to 
pursue its facilities-contract program, un- 
der which is guaranteed alkylation offtake 
and agrees to make proper compensation 
for facilities put on standby. Prices under 
this program are negotiated 

ASPPA sources said the agency is ap- 
proaching its goal, but that it will consider 
proposals for new contracts in any area 
Emphasis, however, is now on the Pacific 
Northwest ) 

Should the alkylation program be closed, 
ODM is expected to lay down rules on 
how applications on hand would be proc- 
essed. Presumably, they would be taken up 
on the basis of first come, first served 


Union Carbide to Buy 
Last Government Unit 


Rubber Producing Facilities Disposal 
Commission has reached an agreement 
with Union Carbide and Carbon Corpora- 
tion for the sale of the government-owned 
alcohol-butadiene plant at Louisville, Ky., 
for $3,125,000. 

This is the last of the 27 government- 
owned rubber-producing facilities which 
the commission was authorized to sell 

The sale is expressly subject to a lease 
between the commission and Publicker In- 
dustries, Inc., which expires in April 1958. 
It will have to be cleared by the Justice 
Department on antitrust matters and re- 
viewed by Congress. 


Esso, Humble Introduce 
Three-Grade System 


Two affiliates, Esso Standard Oil Com- 
pany and Humble Oil & Refining Company, 
are switching from the traditional system 
of marketing only two grades of gasoline 
and introducing a new three-grade market- 
ing system. 

The change by Esso Standard was an- 
nounced after company studies showed a 
two-grade system no longer the best answer 
to problems posed by the fast widening 
range in power requirements of automobile 
engines. Humble’s announcement followed 
shortly. 

Esso was to have changed to a three- 
grade system in six cities, with plans to 
extend the new system by mid-August to 
about 75 percent of the service stations in 
its 18-state market area. Humble expects 
to introduce its new third grade in six 
Texas cities about June 20, later extending 
the system to other areas in the state 

Among other qualities, the new Esso 
gasoline differs from conventional gasoline 
because its altered molecular structure in- 
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When PROTECTION is needed... 
call on R-C Inert Gas Generators 


At a moment's notice of fire or explosion dangers, smothering gas 
flows instantly from Roots-Connersville Inert Gas Generators 
From either stationary or mobile units, oxygen-free gas is con- 
stantly available for purging or other operations, to protect lives, 
property and production. Initial cost is low, no full-time operator 
is needed, and reduction of insurance premiums frequently offsets 


the original investment. 


For details on how R-C 
Inert Gas Generators afford 
constant, instant protection, 
just call your nearest 
Roots-Connersville office or 


mail the coupon 


Roors-(ONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC 


656 Crescent Ave., Connersville, Indiana. in Canada—629 Adelaide St. W, Toronto, Ontario 


Please send us Bulletin IGG-155 on fire and explosion protection with R-C Inert 
Gas Generators 


Name —_ . ———— 
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AEROLUBE 92-C 


ZINC DITHIOPHOSPHATE 


Fights Wear...cuts engine repair 


Test-engine valve lifter above 
was protected by oil containing 
Agno._uBKe 93-C Zine Dithiophos- 
phate, Badly worn valve lifter below 
received ordinary lubrication 











Nine out of ten new cars today are delivered with zine dithio- 
phosphate in the initial fill or ‘‘break-in’’ oil. 

The reason? Major automotive manufacturers have found zine 
dithiophosphate the most effective wear inhibitor, particularly in 
the valve train mechanisms of modern V-8 high-compression 


engines. 
Best of the zine dithiophosphates is Cyanamid’s AEROLUBE el 


93-C, specially modified to give superior antiwear characteristics. 
It also controls oil oxidation and checks formation of oil-insol- 
uble sludges and varnishes. It retards formation of peroxides 
and organic acids that corrode cadmium-silver and copper- 
lead bearings. AMERICAN CYANAMID COMPANY 








—__CYANAMID __— 





Very light in color, compatible with all lube oil stocks and REFINERY CHEMICALS DEPARTMENT 
other additives, AEROLUBE 93-C may be used alone for API 30 Rockefeller Plaza, New York 20, N.Y 
Service MM and initial fill requirements, or with detergents such P a 
as AEROLUBE 90 for heavy-duty formulations. 











Whether you are formulating lube oil for initial fill or day-to- 


day service, try AEROLUBE 93-C Zine Dithiophosphate for better In Canada: North American Cyanamid Limited, Toronto and 
control of wear, oil oxidation and bearing corrosion. Montreal 
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creases its energy content per gallon. For 
both companies, the retail price of the new 
gasoline will be 3 cents a gallon above the 
current price of premium gasoline on sale 
at their stations. 

Meanwhile, Standard Oil Company (In- 
diana) announced the highest octane 
grades of gasoline in the company’s history 
were being distributed in its 15-state mar- 
ket area. And to help pay for the new 
high-level in quality, Standard announced 
that upward adjustments in prices would 
be necessary. 

Another integrated company advancing 
its retail prices to help cover the higher 
cost for improved-quality gasolines was 
Continental Oil Company. 


Monsanto Joins Sonneborn 
In Developing Miley Process 


Monsanto Chemical Company has joined 
L. Sonneborn Sons, Inc., in the develop- 
ment and sale of acid-sludge decomposi- 
tion processes of the indirect type. 

The process, based on the invention de- 
veloped by Sonneborn’s Hunter Miley (see 
Petrroteum Reriner, September 1955, 


page 138), is being offered as the Miley- 
Monsanto-Sonneborn process 
The process recovers sulfuric-acid values 


present in the sludge and converts the 
organic portion of the sludge into coke for SELECTION AND ENGINEERING 


use in the chemical industry. 


The operation is carried on in an ap- 
paratus in which the sludge is mixed with DATA BOO K 
hot coke. At a carefully-controlled, rela- 
tively-low temperature, the sulfuric acid is 


converted into a gas of high sulfur dioxide 
concentration while the organic matter is The most complete reference available to answer your questions 


See on turbines . . . at-a-glance information on speeds, B.H.P., pounds- 
steam/B.H.P.-hour at various stea . 
Kerr-McGee to Buy / m pressures 


Cushing Refinery 


Kerr-McGee Oil Industries, Inc., will 


buy the 19,000-barrel-a-day General Amer- 59 years’ experience in turbine development 


ican Oil Company refinery at Cushing, 


$35 a oe is expec ma to ! aye PYLE-NATIONAL 
stay uns to ee kee TURBINES 


acquired when the company bought Deep 
Rock Oil Corporation, which has been Ye to 120 HP for mechanical drive 
operating as a subsidiary. 

Another Oklahoma refinery which Ker- 
mac has agreed to purchase is the 7000- | —the turbines that ask no favors 
barrel-a-day Gaseteria, Inc., refinery at , , , 3 
Cleveland. This refinery, formerly a Mie in the refinery or in the field 
by Johnson Oil Refining Company, will 
be bought at a salvage price 


Request your copy today on your company letterhead. 





© Weatherproof! 
e Rugged! 


Fluor Gets Safety Award | ¢ Trustworthy! 


gts . e Easiest of all turbines to 
The Fluor Corporation, Ltd., has been ; : ‘nt 
awarded its second straight National service and maintain! 
Safety Council plaque for no lost-time ac- 
cidents during a calendar year. Averaging : , ’ Cc 

1237 employes a month, Fluor’s main | Also available: Turbo-Generators (YY to 15 KW) 

plant in Los Angeles totaled 2,376,890 Turbo-Alternators (60 cycle 4 to 20 KW) 
man-hours without a lost-time injury in | 


1955. 


THE PYLE-NATIONAL COMPANY 


Refining Profits Up WHERE QUALITY IS TRADITIONAL 
; 1393 N. Kostner Avenue, Chicago 51, illinois 
Petroleum-refining industry gained 8 Breach Off d 
percent in sales and 13 percent in profits Holden Co. Unk Metta! s Retces Conan tenons ee, canals, Sonatas Agee Th 
after taxes in 1955. This is information seivtal Expert Deper 
contained in a joint report from the Secu- 


niernational Railway Supply Co., 3 


rch St, New York 7, N.Y. « industrial Export Department, Rocke Internat fi i9Ff 


Chu 
SINCE 1897 4Qth 4t., New York 16, N.Y Ti ss beet 
CIRCUIT CONTROLS * PLUGS AND RECEPTACLES + LIGHTING FIXTURES - FLOODLIGHTS 


O05 - _ — 
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rities and Exchange Commission and the 


Federal Trade Commission 
Industry sales for the year were $22.8 
| billion, as against a little more than $21 
| billion in 1954. Profits after taxes were 
nearly $2.53 billion in 1955, compared to 
$2.23 billion in 1954 


Louisiana ACS Sets 
Manpower Program 


American Chemical Society’s Louisiana 


section has taken the importance of in- 
dustrial growth and the shortage of 
| technically-trained personne] as the theme 
of its meeting to be held in New Orleans 
' October 11-13 
| As part of its program, the section will 
try to spur interest in science among high 


school students by sponsoring a contest 





for the best presentation, cither oral or 
written, on the subject of “The Impor- 
tance of Science, Industry and Education 





to Community Progress.’ 

The contest will be nationwide and local 
winners from all parts of the U. S. will 
be awarded trips to New Orleans to par- 
ticipate in the final judging. These will 
be the major awards 

@ A $2000 scholarship to the winning 

student’s choice of schools 

@ A $2000 grant of unrestricted funds 

to the school to help defray the stu 
dent’s « xpenses 
A $500 scholarship to the high- 
school teacher evincing the greatest 
interest, so the teacher may further 
his education 

Ihe program will be backed by Presi- 
dent Eisenhower who indicated he will 
endorse “Certificates of Participation.” 
Several New Orleans banks have agreed 
to help with the student-participation 
fund program, and some 500 companies 
will contribute funds 

The section began setting up its pro- 
gram after the President created a special 
committee on scientific manpower to 
study the whole problem of the shortage 
of scientists, engineers and the related 
need for more students in these fields. 


French Increase 
Refining Capacity 

Capacity of French refineries increased 
One of 4 Murray type U turbe-geer units instalied in a southwest rubber plant by 68,000 barrels a day in 1955, reaching 
still giving trouble free service after 12 years in an unprotected outdoor a daily capacity of 604,700 barrels. The 
lecation, This unit drives an Induced Draft Fan requiring 425 HP at 683 RPM. increase was mainly due to a new refinery 


at La Mede, which has a daily output of 
The turbine speed is 3500 RPM. 64.000 barrels 


; : : : Other notable gains were in the increase 
@ Murray turbo-gear units for mechanical drive are right at home | in domestic oil ey oe lente dear 
‘ - . o - essing Operations for ltoreign countries anc 
in difficult outdoor installations. Fans, pumps, compressors, and | a rise in direct exports 

. ° Output of French refineries reached 22,- 
many special types of slow speed machines are among the long 


950 tons of finished products in 1955, a 


list of installations powered by Murray turbo-gear units. > percent increase over 1994 


Murray gears are of the Herringbone or Double Helical type and | Use of Hydrogen Urged 
all are pressure lubricated at the point of tooth contact. In Upgrading Heating Oil 


Use of hydrogen in petroleum refining 


should have a “tremendously beneficial ef- 
IRON WORKS COMPANY fect on heating-oil quality” in the next 
few years, a Shell Oil Company scientist 
! told the API Division of Marketing 
The new development in heating-oil 
BURLINGTON IOWA manufacture——previously impractical be- 
a ’ } 





cause of the high cost of hydrogen—-was 
: : 4 described by W. A. Sullivan, a member of 
Builders of Steam Power Equipment for Three Quarters of a Century Shell’s Product Application department, 
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ALCOA ALUMINUM PIPE replaces 
corroded steel in world’s first permanent 
aluminum underwater oil pipeline 





Seven hundred feet of uncoated ALCOA 
Aluminum Pipe was recently submerged 
in Lake Maracaibo, Venezuela, as a 
pilot installation of the world’s first 
permanent aluminum underwater oil 
pipeline. Corrosion-resistant ALCOA Alu- 
minum replaced steel pipe carrying crude 
oil from an underwater well to a flow 
station in Creole’s Bachaquero Field. 
Experience had shown that the steel 
pipe’s protective coating was attacked 
by an aquatic borer, the Teredo, expos- 
ing the steel to corrosive action of the 
lake’s brackish waters. 

Atcoa’s successful five-year opera- 
tion of an undersea aluminum gas line 
in Matagorda Bay, Texas, demonstrated 
aluminum’s suitability for this type of 
application. Moreover, exhaustive tests 
conducted by ALcoa’s Aluminum Re- 
search Laboratories indicated that cer- 
tain ALCoA Aluminum alloys have the 
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necessary resistance to salt water and 
crude oil corrosion to last many years 
at this installation. 

A.Lcoa Aluminum Pipe has other ad- 
vantages as well. It is light in weight for 
quick assembly and portability. It costs 
less per foot than any other corrosion- 
resistant metal pipe, and its ease of 
installation adds to its economy. Its 
nonsparking characteristic insures the 
safe handling of inflammables. Some 
sizes are available in more than one 
thickness to meet varying service re- 
quirements. 

Compare the advantages of ALCOA 
Aluminum with the pipe you are now 
using. Write today for the new, FREE 
booklet, Alcoa Aluminum Pipe and Fit- 
tings, which gives valuable technical 
data plus complete information on cut- 
ting, bending and joining. Use the 
coupon. 


Welded section of 4-inch ALCOA Aluminum Pipe 
being lowered into Lake Maracaibo, connecting 
underwater well of Creole Petroleum Corpora 
tion to flow station. After double jointing on 
shore, only six and one-half hours were needed 
to complete the job from the time welding 
operations began on the construction borge 
until the pipe was laid, nearly 20 feet below 
the lake surface 


Aluminum Company of America 
905-F Alcoa Building 
Pittsburgh 19, Pennsylvania 


Please send me your FREE booklet, Alcoo 
Aluminum Pipe and Fittings. 


Nome 








«a 
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What's Happening. « « 


before the division’s mid-year 
Atlanta 


He pointed out that hydrogen 
a process that 


in a paper 
meeting in 
used in 
greatly increases the stabil 
ity” of heating oils, is now 
byproduct catalytic reformers. Im 
conventional refining tech 
niques and more effective use of additives 
also will raise heating-oil quality, he 
Playing down the fears of who 
thought the advent of catalytic cracking 
would lead to deterioration of heating oil 
quality, Sullivan said that heating oils con 
taining catalytically-cracked stocks 
proved better than mace 
straight-run and 
distillates 
Screen-clogging 


Sewaren, N. J 


available as a 
from 
provement of 


said 
those 


have 
those prewar 
from thermally-cracked 


Shell’s 


fuel oil researc h laboratory 


tests made at 





show that heating oil quality has improved 
about 50 per cent in the last five years 
Sullivan predicted that further improve- 
ment will be aided by new, precise testing 
methods that will permit closer control of 
qu ility 


Demand for Oil Up; 
Refined Stocks Down 


lotal 


quarter 


demand for all oils in the first 
of 1956 averaged 9,750,000 bar- 
rels a day, according to an estimate by the 
Bureau of Mines. This is 5.6 percent more 
than the demand for the period a 
year ago 

In its monthly forecast, the bureau saw 
domestic 


Salm 


crude demand averaging 6,970,- 
000 barrels a day in May, compared with 
6,940,000 barrels forecast for April. The 
May forecast includes gasoline demand of 


2 


124 million barrels, a yield of 43.1 percent 





EACH Found the Answer at Wright! 


Wright never offers a “cure-all” . 


your water conditioning 


problems are individually studied and analyzed by our tech- 


nical staff. ‘The answer to each problem is contained in a com- 


plete personalized report prepared especially for you. After 


you adopt our recommendations, constant field and laboratory 


checks insure proper, economical per- 


formance. Write or call collect today 


for a complete survey of your individ- 


ual water conditioning problems. 


Specializing in Water Conditioning WRIGHT CHEMICAL CORPORATION 
GENERAL OFFICES AND LABORATORY * 615 WEST LAKE STREET, CHICAGO 6, ILLINOIS 


Offices in Principal Cities 


@ Softeners, Filters and Other External Treating 
Equipment 
@ Nelson Chemical Proportioning Pumps 
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PETROLEUM 


and total refinery runs of 
a day 

The bureau estimated refined stocks on 
March 31 at 408 million barrels, about |! 
million less than a year ago. But California 
stocks accounted for than all of the 
down 15 million barrels 
stocks were up 14 


7,750,000 barrels 


more 
as cast 
million 


decrease 
of California 
barrels 

Of the stock total accounted 
for 200 million barrels, up about 16 mil- 
lion barrels 

Of the stock total, gasoline accounted 
for 200 million barrels, up about 16 million 
from a year ago. But the bureau noted that 
April refinery runs had been cut sharply 
to reduce stocks to a more normal seasonal 


level 


gasoline 


Statistics Recommended 
For Road-Test Programs 


Proper 
can reduce the cost of evaluating the road 
antiknock quality of gasoline blends, Eric 
Sorensen of The British American Oil 
Company, Ltd., told an API Division of 
Refining meeting in Montreal 
coauthored with 
Healy both 
McGuire 


planning of road-test programs 


Presenting a paper 
F. D. Buerstetta and W. C 
of Ethyl Corporation, and W. J 
of British American noted that 
the rising antiknock requirements of en- 
gines impel refiners to study the road be 
havior of blending stocks. He pointed out, 
however, that the required for an 
extensive program of road testing may be 
prohibitive for the smaller refiner 


Sorensen 


cost 


But the application of statistical meth- 
ods to the choice of test blends from the 
possible blending combinations permits a 
reduction in the number of blends re- 
quired for a sound analysis, Sorensen said 
Thus, for a small refiner operating within 
a moderate budget, statistical 
tec hniques permit road-test studies which 
might otherwise be too expensive. The 
chief attraction of statistically-planned 
approach is that it results in 
search efficiency 

Road test 


octane-number 


research 


greater re- 


blends at the 94 
were outlined by So 
that 
refinery 


results of 
level 
rensen. The data 
for blends of five 
stocks best 
secured by 
lytic 
component t 


showed 
representative 
performance 
making the ratio of the cata 
catalytic-cracked 
maximum. If 
formate is not available, replacement of 
catalytic-cracked stock with straight-run 
and thermal-cracked stocks is beneficial to 
extent, he 


analysis 


road could be 
reformate to the 
catalytic re- 


some pointed out 


Four Companies Take 
Public Interest Awards 


Six petroleum companies were among 
the recipients of the National Safety Coun- 
cil’s 1955 Public Interest Award 

The advertising campaigns of the six 
American Oil Company, Esso 
Standard Oil Company, Ethyl Corp., Hum 
ble Oil & Refining Company, Imperial Oil, 
Ltd., and Standard Oil Co. (Indiana 
cited by the council for exceptional 
service to 1955 
contributed 
advertising 


companite 5s 


wert 
safety in 
time and 
media for the 
promotion of accident prevention 


The companics 


Space im many 


Boards Approve Merger 


The proposed acquisition of Cosden 
Petroleum Corporation by W. R 
Company has been approved by the direc- 
tors of both companies. It will have to be 


Grace & 


REFINER 





Giant new Tidewater refinery selects 
Byron Jackson pumps for 400 MGD service 


th 


as a i i a 


TWO STAGE BJ PUMP shown with- 
out discharge head and motor. 


SPECIAL ENGINEERING REPORT 
AVAILABLE: 

A special engineering report 
with detailed flow diagrams 
and color photographs is 
available. Also, a factual 
full-color motion picture report 
can be arranged on request. 


r-----------"- 
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Tidewater Oil Company's new Delaware Flying A Refinery is one of the 
world’s largest new refineries. This giant refinery—15 miles south of 
Wilmington —will use more than 16 million gallons of water per hour. To 
accomplish this mammoth pumping job, Tidewater and C. F. Braun & Co 
(engineers and constructors) selected nine BJ 2000 hp vertical river intake 
pumps, with provision for installation of three more units 


BJ Pre-Tested the Actual Installation 


Because of the special intake system and the untested hydraulic problems 
involved, it was decided to pre-test the actual pumping conditions. A 
scale model intake installation —including nine pumps —was constructed in 
Byron Jackson's Los Angeles hydraulic laboratory. Actual field operations 
were duplicated in this model. All tests confirmed the correctness of 
engineering and pumping specifications. In addition, before delivery, Byron 
Jackson performed exacting hydraulic tests on each of the nine pumps 
These giant pumps tested to an 89.5% efficiency! 

Each BJ pump will be driven by a 2000 hp electric motor at 600 
rpm against a total head of 184 feet. Because of the brackish salt water 
pump cases, columns and impellers are made of high alloy stainless steel 


Byron Jackson Pumps, inc. 


A Subsidiary of Borg-Warner Corp. 
P.0. BOX 2017A, TERMINAL ANNEX + LOS ANGELES 54, CALIFORNIA 
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| 
| submitted to stockholders of both compa- 
nies for final action 
The merger would give Grace a sound 
position in the petroleum industry, fitting 
into its expanding petrochemical activities 


NGAA Asks API 
To Handle LPG Statistics 


Preliminary plans for the collection and 
compilation of more current statistics on 
the production and stocks of LP gas are 
being considered by American Petroleum 
Institute 

The gathering of this information will 
be undertaken at the request of the Nat- 
ural Gasoline Association of America 

In making its request, NGAA noted that 
the natural-gasoline industry would prefer 
that API handle the project because of 
the institute's experience in such activities 
and because of the high acceptance of its 
statistical reports 

Plans call for reports to be published 
semimonthly, about the first and fifteenth 


of each month 


Lawrence 2-Stage Vertical Pump for Pump- 
ing Uquid Chiorine out of Tanks. 





In compiling its statistics, the institute 
will use the same definitions currently used 
by the Bureau of Mines. Eight geographi- 
cal districts will be involved, based on por- 
tions and combinations of Bureau of Mines 
refining districts 

The data will indicate production and 
inventories of propane, butane, butane 
propane mix, iso-butane and other mix- 


f j tures. For production figures of some prod- 
' | ucts, however, it will be necessary to gather 
| basic figures on shipments, relating these 


through inventories back to production 


: } All companies now reporting LP gas 
| shipments and stocks to the Bureau of 
| Mines on a monthly basis, will be asked 

to join in the effort—including companies 


operating LPG plants, companies produc 
ing PLG at refineries and companies oper- 
Pumping liquid chlorine calls for more ingenuity and ating terminals and other storage facilities 
engineering skill than is available from the average pump ; 
manufacturer. Formerly it was pumped pneumatically. Kellogg to Help Train 
This method was attended by a considerable loss of 
chlorine because the moisture in the air formed hydrochloric Petrobras Personnel 
acid. A further complication was the corrosive action of The M. W. Kellogg Company, with a 
the acid vapors. | contract to handle engineering for a major 


expansion of the Petroleo Brasiliero refin- 

To overcome this, Lawrence engineers in collaboration with | ery at Mataripe (see Who's Building), also 
manufacturers of chlorine, developed a pump with a special | has been fn ke _ to undertake a training 
packing box which prevents any contamination of the chlo- a pad of bo — M4 + ig Sam 
rine or corrosion of any of the equipment and also prevents | Kellogg will bring Petrobras refining per 
the escape of the chlorine fumes to the atmosphere. | sonnel to the U. S. to study techniques and 


| operations in refineries and vendor shops 


For over 80 years Lawrence has been making pumps to here. The group will be in this country 
handle every acid or chemical fluid used in about a year an a half 
industry. If you have a particularly difficult In addition to training personnel for the 
. Y Y : P Y | expanded Mataripe refinery, Kellogg will 
chemical pumping problem, we can save you 
. z : help develop an organization for the Bra- 
both time and money. Write us the pertinent 


zilian oil agency to use in its own petro- 


details, no obligation. a. | leum-refinery training program 


Send for Bulletin 203-7 for | FMC Research Project 


@ complete summary of add + mesh 4 Milin Underway on NYU Campus 
and chemical pump dato. ah 





A new kind of university-industry coop 
eration for research is underway between 
New York University’s College of Engi- 

neering and the Chemical divisions of Food 

L A WwW QR g 7 Machinery & Chemical Corporation 
Last fall, the college’s Research division 
p U oA sa g f ee i e and FMC established an advance research 
| laboratory on the university’s Bronx cam- 
371 MARKET STREET, LAWRENCE, MASS | pus. When FMC completes construction of 
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this surface condenser 
was specially designed to save space 


Pictured above in the final stages of construction is a 


surface condenser designed by Lummus to save much- 
needed space at the White River Station of the Indian 
apolis Power & Light Company. The rectangular shape 
permits low headroom installation. Bayonetting a low 
pressure stage heater in the dome saves even more space. 

This condenser, about to be placed in operation as 
unit #6 at the White River Station, has a total of 50,000 
sq. ft. of tube surface, and was furnished complete with 
circulating water and condensate pumps and drivers, 
and a Lummus-designed air ejector unit. 

Lummus was highly commended by Gibbs and Hill 
Inc.—the consulting engineers—and by the customer for 
efficient handling of engineering details, and for the 
workmanship which went into the building of the con- 


denser in the Lummus plant. Lummus has been retained 
to build a second, duplic ate unit at Indianapolis Hard 
ing Street Station. 

By working closely with consultants and the customer, 
Lummus engineers were able to solve a knotty space 
problem frequently encountered in power station design. 
These same men would be pleased to work with you on 
similar problems. Call on them, 


THE LUMMUS COMPANY, 385 Madison Avenue, 
New York 17, New York. Engineering and Sales Offices: 
New York, Houston, Montreal, London, Paris, The 
Hague, Bombay. Sales Offices: Chicago, Caracas. Heat 
Exchanger Plant: Honesdale, Pa. 


Fabricated Piping 
Plant: Last Chicago, Ind. 


LUMMUS 


e n THE LUMMUS COMPANY, HEAT EXCHANGER DIVISION * 


385 MADISON AVENUE, NEW YORK 17, WV. Y. 
(Wtas_ CORRE, SEMEN, 7 
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What's Happening Pai 


its chemical research laboratories in Prince- 
ton, N. J., this summer, the unit at NYU, 
together with its personnel, will move 
there 

Meanwhile under the FMC-NYU con 
tract, a five-man research team has access 
to the Engineering Research division's fa 
cilities and to the consultation services of 
faculty and staff members. In addition, a 
NYU graduate student assisting in the re 
search has received a $3000 FMC fellow- 
ship for study toward advanced degrees 
in chemical engineering 

Research in the project includes explor- 
atory petrochemical investigations in poly- 
merization, alkylation reactions and resin 
formation, and general preparation and 


evaluation of catalysts for hydrocarbon re- 
actions. 

Major units in the laboratory are distil- 
lation columns, Orsat gas apparatus, a gas 
chromatograph, an ultra-violet spectro- 
photometer, an infra-red spectrophotom- 
eter and a vapor-phase catalytic reactor 
unit 


Change Tidewater Name 


Stockholders of Tide Water Associated 
Oil Company have approved a proposal to 
shorten the firm name to Tidewater Oil 
Company. 

This action was taken at a meeting at 
which the company was reported as earn- 
ing a net profit of $9,037,000 for the first 
three months of 1956. This is compared 
with its net earnings of $8,083,000 in the 
first quarter of 1955. 


foster MASTIC 
COATING RESISTS FIRE 


Arc welding above freshly-applied Foster 
60-60N (left) foils to ignite coating; while 
ordinary asphalt mastic (right) ignites and 
burns fiercely until consumed 


foster Fire-Resistive Mastic 60-60N is: 


Non-flammable during (and after) application by spray or trowel—no 
danger of ignition from welding sparks or splatter. 


Fire-resistive when dry, won't add fuel to accidental fire exposure. 
(Foster 60-60 is still the only weather-coating listed by Underwriters’ 


Laboratories) .* 


An effective barrier to moisture vapor; a requirement for coating low 
temperature thermal insulations, (vapor permeance 0.02 perm). 


Outstanding for 
from weather and chemicals (both liquid spillage and at- 
mospheric fumes) ; 


A companion prod- 
vet, Foster's Fire-Re- 
sistive Mastic 60-60 
is listed ond in 
spected by the Un 
derwriters’ Labore 
tories, Inc. 


“Yaboralories, ing 


recor vrecti¥ a conTime 


protecting steel and thermal insulation 


Unparalleled by any conventional mastic coat- 
ing for retained flexibility 
heat and sunlight. 


under prolonged 


*Dry film of 60-60N is identical with dry film of 60-60. 
60-60N is an improved mastic made with non-flammable, 
non-toxic volatile solvent. 


BENJAMIN SO8STOR COMPANY 


Distribution and Technical 


4635-37 W. Girard Avenue 


PHILADELPHIA 31 PA 


Services available 


xcipal U S$ and Canadian Industrial Areas 
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MEETINGS CALENDAR 


JUNE 
41-15 | Technical Conference on Plastics, 
Sponsored by The Society of the 
Plastics Industry, Inc., Coliseum. 
| New York. 
17-21 | American Society of Mechanical 
| Engineers, Semi-Annual Meeting, 
Hotel Statler, Cleveland. 

World Power Conference, Vienna, 
Austria. 

American Society for Testing 
Materials (Annual Meeting and 
apearetee Exhibit), Chalfonte- 
Haddon Hall, Atlantic City, N.J 

International Congress on Acoustics, 
Sponsored by Harvard University 
and Massachusetts Institute of 
Technology, Cambridge, Mass. 

| American Society of Heating and 
Air-Conditioning Engineers, 

| Shoreham Hotel, Washington,D.C. 

| Western Petroleum Refiners Associa- 
tion, Regional Technical- 
Industrial Relations Meeting, 
Broadview Hotel, Wichita, Kans. 

Canadian Gas Association, Manoir 
Richelieu, Murray Bay, Quebec. 

American Institute of Electrical 
Engineers (Summer and Pacific 
General Meeting), San Francisco. 

| Rocky Mountain Oil and Gas 
Association, Mid-year Meeting, 
Utah Hotel, Salt Lake City. 


17-22 
17-22 


Massachusetts Institute of Tech- 
nology, Special Summer Program 
on Recent Advances in Catalytic 
Polymerization, Cambridge, Mass. 

Silver Bay Conference on Human Re- 
lations in Industry, Silver Bay, 
New York. 


| Denver Research Institute, Annual 
Symposium on Industrial Appli- 
cations of X-Ray Analysis, 
Albany Hotel, Denver, Colorado. 


American Institute of Chemical 
Engineers, William Penn Hotel, 
Pittsburgh. 

American Society of Mechanical 
Engineers, Fall Meeting, 
Cosmopolitan Hotel, Denver. 

International Congress on Catalysis 
Bellevue-Stratford Hotel, 

| Philadelphia. 

| National Petroleum Association, 

Annual Meeting, Traymore 
Hotel, Atlantic City 

American Chemical Society, Annual 
Meeting, Atlantic City. 

American Institute of Electrical 
Engineers, Annual Electrical 
Conference of the Petroleum 
Industry, Kansas City, Mo. 

American Society of Mechanical 
Engineers, Instruments and 
Regulators Division and Instru- 
ment Society of America Exhibit 
and Joint Conference, Coliseum, 
New Work. 

Annual Instrument-Automation 

| Conference and Exhibit, Spon- 
sored by the Instrument Society 
of America, Coliseum, New York. 

Mid-Continent Oil and Gas Associa- 
tion, Louisiana-Arkansas Division 
Roosevelt Hotel, New Orleans. 

Mid-Continent Oil & Gas Association, 
Louisiana-Arkansas Meeting, 
Hotel Roosevelt, New Orleans 

Western Petroleum Refiners Associa- 
tion, Technical Industrial Re- 
lations Meeting, Henning Hotel, 
Casper, Wyo. 

American Society for Testing 
Materials, National Meeting and 
Apparatus Exhibit, Hotel 
Statler, Los Angeles. 

American Society of Mechanical 
Engineers, Petroleum Mechanical- 
Engineering Conference, Conrad 
Hilton Hotel, Dallas. 

Trade Fair of the Atomic Industry, 
Sponsored by the Atomic In- 
dustrial Forum, Navy Pier, 
Chicago. 


American Society of Mechanical 
Engineers American Society of 
Lubrication Engineers, 

Third Lubrication Conference, 
Chalfonte-Haddon Hall, Atlantic 
City, N.J. 

American Society of Mechanical 
Engineers American Institute 
of Mining and Metallurgical 
Engineers, Joint Fuels Confer- 
ence, Sheraton-Park Hotel, 
Washington, D.C. 
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FOR VITAL FLOW CONTROL 


HETHER you're developing a new process or modernizing an 
old one-—investigate the unique characteristics of the bear- 
ingless Pottermeter. 

This electronic flowmeter—easily installed in any type of piping 
to operate at any angle, at any pressure and at temperatures 
from —450 to +1200°F, measures flow of any liquid with 
an accuracy of +'% of 1%. 

Pottermeters are available to measure flows as low as 0.07 
GPM or as high as 3,000 GPM. The inherently linear 
output of the Pottermeter makes it ideal for systems 

to control either flow rate or total flow. 


Find out how the bearingless “floating 
rotor” used in the Pottermeter can give 
you more precise flow measurement, longer 
trouble-free service life, and more accurate 
flow control. 


Write for Bulletin PS-1 


POTTER AERONAUTICAL COMPANY 
Route 22 + Union, New Jersey * Phone MUrdock 6-3010 
Makers of “Potter Engineered” products 
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What's Happening .. . 












James R. Duncan has been appointed 
comptroller and treasurer of The M. W 
Kellogg Company. He succeeds D. J. 
Olsen, who retired after 44 years with 
the company. Duncan was assistant to the 
comptroller of United Merchants and 
Manufacturers 


P. H. Bohart, a vice president of Gulf 
Oil Corporation, has been transferred from 
Tulsa to Pittsburgh as head of a new 
Planning and Economics department set 
up to obtain information, studies and rec- 
ommendations concerning the company, the 
oil industry and business in general 

Bohart, who also will serve as chairman 
of the company’s Economics Review coun- 
cil, will report directly to the president 
and executive vice president in connection 
with company-wide responsibilities for 
planning studies, 

With Gulf since 1919, Bohart has spent 
most of his time in production. In 1945, 
he served with the Petroleum Administra- 
tion of War, and in 1947, he made a 
special survey of operations of the Gulf- 
affiliated Kuwait Oil Company, Ltd. He 
became a vice president in 1950 


J. Russell Wilson, a vice president of 
Monsanto Chemical Company, has been 
named general manager of a recently- 
created Domestic Subsidiaries and Affiliates 
division. 

The new division was set up to ad- 
minister Monsanto’s interest in Shawinigan 
Resins Corporation, Springfield, Mass.; 
The Chemstrand Corporation, Decatur, 
Ala.; Mobay Chemical Company, St. Louis, 
and other companies in which Monsanto 
has an affiliation, 

Named to succeed Wilson as general 
manager of the Research and Engincering 
division was Howard K, Nason, formerly 
director of research and development in 
the Organic Chemicals division. Wilson 
had been manager of the Research and 
Engineering division since early 1956 

N. N. T. Samaras, assistant general 
manager of the Research and Enginecring 
division, has been given a special assign- 
ment with the company’s Executive Com- 
mittee. 

At the same time, Wilson was appointed 
director of the Patent department. 


E. L. Hildebrand has been promoted to 
enginecring specialist in the Engineering 
division at the Humble Oil & Refining 
Company refinery at Baytown, Texas, Also 
advanced in that division were R. F. 
Worth, named supervising engineer, and 
W. L. Martin, who was promoted to senior 
mechanical engineer. 

In the Research and Development divi- 
sion, R. C, Halter and J. F. Mathis were 
advanced to research specialists, and Mar- 
gie M. Nicholson and F. W. Lampe were 
promoted to research chemists. 

The Mechanical and Construction divi- 
sion promoted Ben S, Love to head the 
Materials group. B. L. Ward was ad- 
vanced to general foreman and R. R. Bains 
to assistant general foreman of the Labor 
and Brickmason department. 
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W. B. Strobel, director of projects de- 


velopment in Continental Oil Company's 
Petrochemical department, has 
lected from U. S. industry to receive a 
1956-57 Sloan Fellowship at Massachu- 
setts Institute of Technology 

Strobel is the fifth Conoco man in 
seven years to receive a Sloan Fellowship 
Previous winners are Oswald Newell, Jr., 
and James W. Bateman, both members of 
Conoco’s Manufacturing department in 
Houston; Loren D. Grubb, assistant super- 
intendent at the company’s Ponca City 
refinery, and William F. Brown, superin- 
tendent of the refinery at Lake 
Charles 

Established by 
tions, Inc., the 
for Executive 


been se- 


( 1onoe 0 


Alfred P. Sloan Founda- 
Sloan Fellowship Program 


Development was founded 


STROBEL 


in 1938 to train promising young techni- 
cal executives in the broader phases of 
industrial management and to prepare 
them for future positions of business lead- 
ership. The course extends from June, 
1956, to June, 1957 

Strobel, with a master’s degree in chem- 
ical engineering, joined Continental Oil 
Company at Ponca City in 1938, follow- 
ing graduation from the University of 
Colorado, He served in technical positions 
in the Manufacturing department at 
Ponca City three years before he was 
transferred to Houston in 1951 as techni- 
cal assistant to the manager of the Petro- 
chemical department. He was promoted 
to director of project development for 
the department there in 1954 


George F. Getty, il, has been ap- 
pointed vice president and general man- 
ager of the Eastern division of Tidewater 
Oil Company. Until recently, Getty was 
executive vice president and director of 
Pacific Western Oil Corporation and di- 
rector of Spartan Aircraft Company 
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Charles H. Brown has 


superintendent of the Power department 


been made 
at The Atlantic Refining Company’s re- 
finery in Philadelphia, He succeeds W. A. 
Schmidheiser who is retiring. Brown was 
assistant superintendent of the Power de- 
partment. 


J. C. D. Oosterhout, with The Texas 
Company at its Port Arthur refinery, is 
part of the first father-and-son team to be 
graduated from Beaumont’s Lamar State 
College of Technology. His son, Kenneth, 
is the team’s other half. 

The elder Oosterhout, a senior chemist 
in Texaco’s Research division, will re- 
ceive a bachelor of science degree in chem- 
istry, and his son will take a B. S 
in chemical engineering 

The son will start graduate studies in 
September at the University of Illinois, 
where he has been offered a $1500 schol 
arship in the Department of Chemistry 
and Chemical Engineering. He will teach 


degree 


and supervise some of the department’s 
laboratories while working for his ad- 
vanced degree 

The elder Oosterhout completed work 


started in his native Amsterdam, Holland 
Before coming to the U. S. in 1921, he 
finished what is the equivalent of junior 
college work. 

Oosterhout joined The Texas Company 


at Port Arthur in 1921 in the refining 
and research laboratories. All his college 
work has been done at Lamar Tech Col- 


lege in the night 


195] 


session since 


Septe mber 


Robert S. Ray and Jack Tielrooy 
are new vice presidents of Brea Chemicals, 
Inc, Ray is the company’s manager of 
manufacturing, and Tielrooy is its develop- 
ment manager 

The company, a subsidiary of Union 
Oil Company of California, also has named 
Paul Foreman as secretary and treasure 
He was secretary and manager of staff. 

W. W. Phillips, formerly assistant comp- 
troller, was promoted to comptroller; Jay 
Linderman, who was assistant secretary, 
was made assistant sec retary and assistant 
treasurer, and William C. Van Siclen was 
elected assistant comptroller and assistant 
treasurer. 


Richard M. Wood has been appointed 
construction manager for Stone & Webster 
Engineering Corporation, with headquar- 
ters in the company’s Boston office. With 
the company since 1921, Wood had been 
assistant construction manager at Boston 
since 1947. He received his civil-engineer- 
ing degree at Johns Hopkins University in 
1922 


John E. Powers, assistant professor of 
chemical engineering at the University of 
Oklahoma, has been awarded a National 
Science Foundation grant in the amount 
of $11,500. 

Dr. Powers will use the grant to con- 
duct theoretical and experimental research 
on the influence of barrier systems in 
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The Beckman pH Flow Assembly is equipped with 

a pressurized electrode which allows you to 

get accurate pH measurements in process streams 

under pressure. A small pressure differential 

is maintained on the specially-developed reference 

electrode to prevent the process solution 

from contaminating the electrode and to keep 

the KCI liquid in the electrode flowing freely 
U/NDER at the correct rate. Beckman Flow Assemblies are 


in use where solutions are moved about under 


pressure (chemical, petroleum), where 

PR ESSURE sterilization is necessary (food, pharmaceutical), 
in large tanks and vessels where hydrostatic 
head or a variable liquid level is a problem. 
To learn how pH control may be applied to 
your process, mail the coupon today. 
Beckman Instruments, Inc., Process Instruments 
Department, Fullerton, Calif. 


The Beckman Flow Assembly consists of these 5 elements 


PRESSURIZED REFERENCE ELECTRODE operates efficiently in pressure 
up to 100 psi. The electrode's large reservoir holds plenty of KCI 


amount of liquid can be visibly checked at all times 


and 


BECKMAN GLASS ELECTRODE lependable, accurate and virtually 


unbreakable 


THERMO-COMPENSATOR is a resistance element that 
reading possible regardies f temperature change 
range from 32° to 21 f 


CAST ALUMINUM BODY prevents damage to electrode The 


cover protects the unit from moisture and permits ins 
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STAINLESS STEEL FLOW CHAMBER F< 


n the process streaw 
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With cover attached 


With cover removed 
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; THE GLAND ASSEMBLIES consist of the same elementea (ele 
—» Le s trodes and thermo-compensator) and may be installed in 














Multiple Switch Bs ae a main process line with pressures up to 100 psi 
Recorder 
Model W pH Meter 





Extension Electrode 
Box Glands Extension 


BECKMAN) prise instrvmenv: 


BECKMAN INSTRUMENTS, Inc PULL EGERTON Catt 
Electrode 
| Fiow Assembly 


a J 


TYPICAL PRESSURIZED HOOK-UP. The Flow Assembly is in 
stalled into a sample or by-pass line, the Gland Assem Name Title 
blies directly into the main process line when a by-pass Firm 

line is not practical. The Multiple Switch provides a By 

means of monitoring up to six separate electrode assem 
blies with a single Model W pH Meter. A Recorder-Con 
troller will automatically control the proce to keep Bs City 
streams at a constant pH factor 


Please send me a pH ystern Analysis Form that 
a free engineering analysis and recommendation f« 
lems at our plant 














Please send me a copy of Industrial pH Mea 
trol’ ind add ry name to your mailing list to 
mation on pH control 
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Above: Catalytic 


and aux 


cracking unit at Shell ¢ mpany Refinery, 
ary equipment are lined with Abra Re 
Right: Industrial Concrete regenerator 


condition alter a yeor ol service 


Norco, La 


lining wn her s rer 


Regenerator 


actory Concretes 


yorted in excellent 


How refineries use Industrial Concretes 
for better performance 


The cat-cracking unit above used Industrial Concretes 


made with Lumnite* cement to line and insulate the re- 
generator, insulate the stack, line the reactor cone and most 
of the risers and standpipes. The performance of Lumnite 
concretes in this and many similar installations has proved 
its effectiveness. Why not consider time- and 


Lumnite 


how many 


money-saving uses your plant can make of 


concretes? 

Here are some of the typical ways refineries are using 
Lumnite concretes: Refractory linings for heaters and in- 
stallations with high service temperatures, Refractory-Insu- 
lating linings where both properties are needed; Corroston- 
Resistant linings for equipment, tanks and tren hes subject 
to acid attack; Abraston-Resistant linings where moderate 
wear reduces service life. 

For added convenience in placing Industrial Concretes, 
castable refractories were used on this job. Castables are 
packaged mixes containing Lumnite calcium-aluminate 
cement of selected 


and a variety aggregates to provide 


concretes that meet a variety of temperature and insulating 


OFFICES: Albany + Birmingham + Boston + Chicago * Dayton + Kansas City * 


United States Steel Hour 


Televised on 


2 va) 


Milwaukee - 


alternate Wednesdays 


For more data on advertised products, use Readers’ Service Cards, last page. 


needs. All you do is add water, mix and place. Castables 
and manufacturers of 

lo line the regenerator, 3” of SK-7 
castable was applied for insulation, and then 1” of KS-4 
was applied in hex-steel. Both these castables are made by 
A. P. Green Firebrick Co., Mexico, Mo. For further infor- 


mation contact: 


are made distributed by leading 


refractories. above 


UNIVERSAL ATLAS CEMENT COMPANY 


o 
UNITED STATES STEEL (ss) CORPORATION SUBSIDIARY 


100 paRnK AVENUE, NEW YorK 17, nN. ¥. 


*TUMNITE” is the registered trademark of the calcium-aluminate 


cement manufactured by Universal Atlas Cement Company 


Atlox TERE Comonit 


FOR INDUSTRIAL CONCRETES 
REFRACTORY « INSULATING « OVERNIGHT « CORROSION-RESISTANT 


Minneapolis * New York + Philadelphia + Pittsburgh ~ St. Louis * Waco 


See your local newspaper for time and station. 
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Men in the Industr 


thermal-diffusion processes which separate 
components of liquid mixture. 

Before joining the university faculty, Dr. 
Powers was with Shell Development Com- 
pany at Emeryville, Calif. He completed 
his Ph.D. at the University of California 
in 1954, 


M. P. L. Love has been named manv- 
facturing vice president of Shell Oil Com- 
pany succeeding F. S. 
Clulow who will retire 
after nearly 36 years 
with the company 

Love joined Shell in 
1935 as a junior chem- 
ist at the Wood River, 
Ill., refinery, Two 
years later he became 
a senior research 
chemist. After posi- 
tions of increasing re- 
sponsibility at Wood 
River, in the New 
York office and in the 
Houston research lab- 
oratory, he became 
manager of the Manufacturing Research 
department in New York in 1948 

In 1951, he became manager of the 
Houston refinery, where he remained until 
1954. Recently, he has been on a special 
assignment. 

Clulow was named a department man- 
ager at the Martinez, Calif., refinery in 
1930, following ten years of service with 
the Shell organization. 

In 1934 he became manager of the 
East Chicago, Ind., refinery, and in 1938 
returned to the West Coast to become 
manufacturing vice president with head- 
quarters in San Francisco. In 1949, after 
the consolidation of the Pacific Coast and 
East of the Rockies manufacturing organi- 
zations, he was moved to New York as 
manufacturing vice president for all Shell 
refineries 


Love 


Guy W. Duren, superintendent of the 
Cities Service-operated West Seminole, 
Texas, gasoline plant, is being transferred 
to Bartlesville to serve as senior process 
engineer in Cities Service Oil Company’s 
Natural Gasoline division. Edgar B. Lord, 
maintenance superintendent at the West 
Seminole Plant, is being advanced to plant 
superintendent. 

Duren joined Cities Service as a member 
of its engineer training program in 1948 
He served in various capacities in the 
company’s Natural Gasoline division. He 
was transferred to the new West Seminole 
plant in 1954 as superintendent 

Lord joined Cities Service in 1926 and 
has worked in many of the company’s 
natural gasoline and chemical plants, Be- 
fore his appointment as maintenance super- 
intendent at West Seminole, he was sta- 
tioned at one of the company’s Oklahoma 
City plants, 

Vernon R. Dodd recently joined the 
West Seminole plant staff and will serve 
as maintenance superintendent, Dodd joined 
Civies Service in 1927 and has served for 
the past eight years as maintenance super- 
intendent at the Tallant plant 


Allen R. Kittleson has been selected 
by the board of directors of Esso Research 
and Engineering Company for one of the 
company’s highest-ranking titles. 

He was named a senior research asso- 
ciate, Only three other employes hold this 
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Synthetic Rubber Beiows ° For Low Pressure Service 
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* © 
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Pressures: to 150 psi. (balance 
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Contact “John Crane” for the shaft seal best suited to 
your requirements. Request bulletin giving full information 
on “John Crane's” complete line of mechanical seals. 


Crane Packing Co., 6420 Oakton St., Morton Grove, IIL, 
(Chicago Suburb). In Canada: Crane Packing Co., Lid,, Hamilton, Ont 


* DuPont trademark 
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Men in the Industry... 


distinction in the scientific affiliate of 
Seandard Oil Company (New Jersey 

Kittleson, who joined Esso Research in 
1937, is the inventor of a highly-effective 
fungicide, Scientists at Rutgers Univer- 
sity, where the discovery was tested, de- 
scribed it as “one of the significant steps” 
in agricultural chemicals 

Before World War II, his experiments 
dealt with and 
resulted in several improvements in lubri- 
cant 


petrochemical processes 


additives 


Paul E. Hall has been promoted to vice 


president in charge of sales and develop- 


ment for Wyatt C, Hedrick Engineering 
Corporation. Others promoted to vice 
president in the Houston concern were 
David N. McClanahan, who will be in 
charge of process and chemical engineer- 
ing, and Edwin D. Redding, given charge 
of project and design engineering. 


William P. Hourihan has been elected 
treasurer of Esso Research and Engineer- 
ing Company, and Ray F, Obrock has 
been named comptroller, 

The company recently created a Treas- 
urers division and a Comptroller's divi- 
sion, replacing a General Business and 
Accounting office. Hourihan also is direc- 
tor of the ‘Treasurer's division, while 
Obrock heads the Comptroller’s division. 

Douglass G. Tomkins, who is retiring 


reodorize petroleum malodors 


with | 
ALomask! 


Make olfactorily acceptable 


petroleum products! 


Producers of petroleum products and of 


petro-chemicals - 


by adding a selected 


ALAMASK reodorant — can improve odor 


characteristics of such materials. A specific 


ALAMASK is available to achieve adequate 


reodorization of a variety of petroleum 


products. 


FOR REODORIZATION OF: 


FU FL OILS (regular or premium 
KEROSENE 

DIESEL OILS 

CUTTING OILS and SPECIALTIES 
many other petroleum products 


Gain olfactory relief with an ALAMASK. 


gasoline blends) 


Write, wire or phone for specific informa- 
tion. Our Engineering Section provides 
complete technical guidance. 


INC. 


60 East 56th Street, New York 22, N. Y. 


PLANT: PATERSON, N. J. 
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after 39 years service, had been both treas- 
urer and comptroller 

The company also named two other 
officers. Theodore A. Manning was ap- 
pointed assistant treasurer, and Willard R. 
Donnelly was made assistant comptrolle: 


Glen E. Wilson has been named divec- 
tor of employe relations for Goodrich-Gulf 
Chemicals, Inc. The 
company is jointly 
owned by The B. F. 
Goodrich Company 
and Gulf Oil Corpo- 
ration, 

Wilson joined B. F. 
Goodrich in 1928 as 
an accountant. He 
served in various posi- 
tions in Akron until 
1942 when he was 
made personnel man- 
ager at the synthetic- 
rubber plant B. F. 
Goodrich Chemical 
Company was operat- 
ing for the government at Louisville, Ky. 

He returned to Akron in 1946 as a 
member of the company’s Employee Re- 
lations department. In 1951, he was named 
director of employee relations for B. F. 
Goodrich Chemical Company at Cleveland 


Wilson 


John C. Stauffer, patent attorney in 
the Standard Oil Company (Indiana) De- 
velopment and Patent department, has re- 
tired after company service. He 
also has with Tennessee 
Corporation and Magnolia Petroleum Com- 
pany 


26 years’ 


been associated 


W. O. Hoffman has been named super- 


intendent of the Mechanical department 
at The Atlantic Refining Company’s Phil- 
adelphia refinery. He succeeds J. P. Mc- 
Culley, who is retiring after 47 years with 
the company. 

J. W. Braun, formerly assistant to the 
vice president of manufacturing, was ap- 
pointed superintendent of the Chemicals 
department. 

Other new appointments at the Phila 


| delphia refinery include A. A. Muse, named 


technical assistant to the vice president 
of manufacturing; W. E. Chalfant, made 
assistant manager of the Product Control 
department, and A. J. Ferkel, assigned to 
the Chemicals department as assistant su 


perintendent. 


R. E. Chaddock, manager of the Sales 


Research division of Hercules Powder 
Company’s Administrative department, is 
president-elect of The Chemical Market 
Research Association. The president of the 
group is Edwin M. Otto, with Pennsylvania 
Salt Manufacturing Company. 

J. William Everson, assistant manager of 
market research for The Dow Chemical 
Company, was elected treasurer, and 
Robert M. Henderson, who is senior 
market analyst for American Cyanamid 
Company, was elected secretary. 

Two new directors were elected for 
two-year terms. They are Robert L, Bate- 
man, director of product development with 
Carbide & Carbon Chemicals Company, 
and James E. Sayre, manager of market 
research for Allied Chemical & Dye Cor- 
poration’s Barrett division 


Gordon W. Duncan, with Esso Re- 
and Engineering Company at 
Linden, N. J., has been appointed assistant 


| manager in the Office of Scientific Liaison 
| The office coordinates activities of the re- 
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TAYLOR HELPS BS&B PREVENT 
WATER-VAPOR FREEZE-UPS... 


in Natural Gas Transmission Lines ! 


sf Ss 








N' YTHING stops the flow of natural gas from well head to 
consumer like a water vapor freeze-up in the pipe net- 
work. The Black, Sivalls & Bryson Model DDH Dry Desiccant 
Dehydrator prevents these freeze-ups by taking enough water 
vapor out of the gas so water won't condense out when gas 
temperature is lowered by pressure reduction or cold weather. 


Here's how it works—and here’s how Taylor Controls help to 
make it completely automatic and accurate: 


Known for its ability to produce pipeline specification gas 
when processing gas at high inlet temperature or low inlet 
pressures, the Model DDH uses two horizontal sorbers packed 
with adsorptive desiccant—usually forms of alumina or silica 
minerals. These sorbers work in 8-hour shifts—one adsorbing 
water vapor from the gas while the other is being reactivated 
by an inflow of hot gas which removes the water from the desic- 
cant bed. This reactivation gas is heated in a salt bath heater. 


BS&B uses dependable, accurate Taylor control because: 
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This compact instrument panel means Automatic 
Cycling and Full Control for the BS & B Model 
DDH Dry Desiccant Dehydrator. Here are, from 
left, a Taylor Time Cycle Controller, a Taylor 
Recording Flow Controller, and a Taylor 
Temperature Recorder, 


Critical reactivation and drying temperatures must be ac- 
curately recorded. 


The adsorption-reactivation cycles must be automatic. 
The reactivation flow rate must be consistently even 


The heater must be by-passed towards the end of each re 
activation cycle to cool the desiccant bed for the next de 
hydration cycle 


The switching sequence of the three-way valves must be 
fully synchronized to prevent back flow, mixing of dehy 
drated and wet gas or pressure or shock surges which would 
break down the desiccant. 


The Taylor-Controlled BS&B Dehydrator shown here is in 
efficient service in Texas. To learn more about how Taylor 
Controls can serve in your oil and Bas processing in any part 
of the world—call your Taylor representative or write Taylor 
Instrument Companies, Rochester, N. Y., or Toronto, Canada 
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Quaker State reports: 


Kemp Generator maintains steady inert gas supply 
for blanketing—even under varying load conditions! 


In this Quaker State Oil Refinery, in Farmer's Valley, Pa., a 
Kemp 3,000 cu. ft. per hr. Generator is used to provide inert 
gas atmosphere to blanket vessels containing flammable sol- 
vents. Mr 
Kemp Generator, in use since 1949, is a big improvement over 
a previous model replaced by this 3-MIHE 


Joe O. Brown, Process Engineer, says that the 


Kemp does all inert gas jobs better 


Kemp Gas Generators are easier to operate, start quickly, 


give continuous output around the clock. Even under fluctu 
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ating loads uniform analysis is maintained. Pipelines and ves- 
sels can be purged easily, quickly, for cleaning and inspection 
or when processes are changed! Kemp Generators are also 
ideal for annealing, hardening, and sintering. Kemp has the 
ability to produce a chemically clean inert at a specific anal- 
ysis regardless of demand! 

Investigate NOW 
Find out how Kemp Engineers can provide the most profit 
able answer to your inert gas problem! Write for Bulletin 
I-10 today 


INERT GAS GENERATORS 


CARBURETORS + BURNERS + DYNAMIC DRYERS 
FIRE CHECKS + METAL MELTING UNITS 
SINGEING EQUIPMENT 


THE C. M. KEMP MFG. CO. 
405 East Oliver Street, Baltimore 2, Maryland 
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search company with universities, institutes, 
scientific societies and consultants 
Duncan, who joined Esso Research in 


1937, had been assistant director of its | 


Products Research division since 1953. He 
holds B.S. and M.S. degrees in chemical 
engineering from Pennsylvania State Uni- 
versity 


Paul T. W. Strub, formerly assistant to 
the president of Calor Gas Company in 
San Francisco, has 
joined The Fluor 
Corporation, Ltd., as 
assistant to the pres- 
ident. 
In addition to his 
service with Calor, 
Strub’s experience in- 
cludes six years as a 
member of the Tech- 
nical Service staff of 
Standard Oil Com- 
pany (New Jersey); a 
stint with the RFC’s 
Office of Rubber Re- 
Strub serve as manager of 
the Butadiene and 
Styrene section, and a year as manager of 
commercial development with Great Lakes 
Carbon Corporation. 
He holds a B.S. degree in chemical engi- 
neering from Bucknell University and a 
master’s degree from Lehigh University. 


William H. Johnson and Edward E. 
Schilling have joined the research lab- 
oratory staff of The Fluor Corporation, 
Ltd., at Whittier, Calif. Both are research 
chemists, 

Johnson formerly was chief chemist of 
the Easton Chemicals Company, Los 
Angeles, a subsidiary of American Potash 
& Chemical Corporation. Schilling was 
senior research chemist at American Pot- 
ash’s Whittier laboratory. 


Robert L. Stack has been promoted 


to group leader in the Analytical division 
of American Oil Company’s Research and 
Development department at Texas City. 

Stack, who previously worked in the 
Economics and the Process Development 
sections, started with the company in 1951, 
following his graduation from the Uni- 
versity of Colorado where he received a 
B.S. degree in chemical engineering. 


C. Haines Finnell has been appointed 
director of public relations and advertising 
for Union Oil Company of California. The 
personnel in the Public Relations and 
Advertising department will remain the 
same. 


A. N. Wohlwend has been appointed 


director of commercial development for 
Escambia Bay Chemical Corporation. He 
was with Stauffer Chemical Company in 
a similar capacity 


William E. Lifson has been appointed 
an assistant director of the Protlucts Re- 
search division of Esso Research and En- 
gineering Company. He will be in charge 
of motor lubricants and wax and addi 
tives research 

He joined the company in 1945 and 
was assigned to the Products Research 
division. He holds several patents in the 
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PIPING 
LAYOUT 
IS 
SIMPLER 
with 





»+ THEY 
NEED 
sO 
LITTLE 
ROOM 


Gentile Flow Tubes are short. They need only 





minimum straight runs entering and following, 
and can be installed at practically any acces- 
sible point where flow conditions are reason- 


ably steady. 


Flow Tubes are furnished with individual head 
capacity curves, and for unusual piping ar 
rangements, calibration curves for simulated 


conditions can be furnished. 


Guaranteed 
© Accuracy 
e Minimum Head Loss 


*GEN-TIL-LY @ Reproducibility 


FOSTER ENGINEERING COMPANY 


835 LEHIGH AVENUE UNION, N. Jj 
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“Greg, 


“We might as well. Have you ever stopped to realize 
how much we're losing by not recovering the pure 
elemental sulphur that’s in the waste hydrogen sul- 
phide from our refining operation?” 


“I know it’s a waste, but what are we going to do 
about it? 


“That's what I’m getting at. Let’s call in Pritchard. 
They've got the patented process, the design data, 
and the specifications. They could get started on our 
sulphur recovery plant right away.” 


274 For more data on advertised products, use Readers’ Service Cards, last page. 





it's a shame to let our 
profits go up in smoke” 


“What do you mean? You're talking like we burn 
money by the bushel basket.” 


“Pritchard! We’ve worked with them before haven't 


we? Good outfit. 


“You bet they are. I know they can do the job. 
They've got the know-how and experience. How about 
giving me the green light and let me get a proposal 
from them?” 


“Go to it. And now that you’ve made your point, 
you can stop burning.” 


J. F. PRITCHARD CO. 
4625 Roanoke Parkway, Kansas City 12, Mo. 


PETROLEUM REFINE! 














r 


“Greg, it’s 
a shame 
to let 

our profits 
go up 

in smoke.” 


Stop Burning Money... 
Let Pritchard 
Build Your Sulphur 
Recovery Plant! 


Pritchard can design, engineer and 
construct a sulphur recovery opera- 
tion for you that will turn waste into 
profits. 


Waste hydrogen sulphide in your re- 
finery or natural gas operation can 
easily be converted into valuable, 
pure elemental sulphur. 


Why can Pritchard promise profits 
from waste? Because Pritchard has 
the patented processes, practical de- 
sign data and operating specifications 
necessary to get the job done right. 
Pritchard also has another vital 
advantage — experience! 





Write tor 
TIOGA 
Brochure 


TIOGA 














You're invited to write on company 
letterhead for complimentary copy of 
brochure which illustrates the sulphur 
recovery plant Pritchard built at 
Tioga, N. D., for Signal Oil & Gas Co. 


/ 
SNOUSTAY'S PARTAER FOR PROGRESS 


sr.Pritchard «co. 


ENGINEERS ¢ 


. Dept. 479. 4625 Roanoke Parkway 
Kansas City 12, Mo 


CONSTRUCTORS 


Men in the Industry... 


fuels and lubricants fields and is the au- 
thor of a number of papers on the lubri 
cation of gas turbines and jet engines 

Prior to his new assignment, Lifson was 
a section head responsibile for research on 
additives 


Robert E. Wilson, chairman of Stand- 
ard Oil Company (Indiana), has 
named 1956 winner of one of engineering’s 
foremost honors, the 
Washington Award, 
sponsored by fi eS lead- 
ing engineering socie- 
ties 
Dr. Wilson was se 
lected for ‘‘unusual 
dedication of leader- 
ship, through science 
and engineering, to 
the advancement of 
research, industry, 
education and publi 
affairs.” 


be en 


Last year Secretary 
of Defense Charles E 
Wilson received the Wilson 
Washington Award 
This is the 33rd time the been 
presented since it first was given in 1919 
to ex-President Herbert Hoover The 
award was 1916 by John W 
Alvord, a engineer, 80 an outstand 
ing engineer 


honor has 


founded in 
civil 
could be 
fellow engineers. 

The award commission represents the 
American Society of Civil Engineers, 
American Institute of Electrical Engineers 
American Institute of Mining and Metal 
lurgical Engineers and American Society 
of Mechanical Engineers. It idminis 
tered by the Western Society of Engineer 

Dr. Wilson has been board chairman of 
Indiana Standard 1945. He holds 
nearly 90 patents and has had more than 
100 scientific papers published. He holds 
several awards and has been awarded hon 


recoenized by his 


since 


orary degrees by 14 institution 


L. E. J. Brouwer has been 
for clection as managing director of Kon 
inklijke Nederlandsche Petroleum Maatsch 
appij (Royal Dutch Petroleum Company 
He would replace H. Bloemgarten, who is 
retiring 

Brouwer started with Royal Dutch in 
1931, when he joined N. V. de Bataafsche 
Petroleum Maatschappij at the Hague 
After several years with the Royal Dutch 
Shell Group abroad, he was 
Bataafsche’s head office in the Hague 

In 1954 he was appointed general man 
aging director of Iraanse Aarodie Raffinage 
Maatschappij (Iranian Oil Refining Com 
pany 


nominated 


formed that year to handle 
tion and refining of Iranian oil 
Following his election as managing di 
rector of Royal Dutch, Brouwer will be 
appointed managing director of the parent 
companies of the Royal Dutch/Shell Group 
Dr. Bloemgarten will be 
director of the company 


was produc 


seated as i 


Anthony J. Bruno, Jr., has been ap 
pointed Technical department head at the 
polyolefin-resine plant W. R 
Company is building at Baton Rouge 

He was chief engineer for Escambia Bay 
Chemical Corporation at its recently 
completed Pensacola, Fla., petrochemical 


Grace & 


returned to 


, which, with a producing company, 


Mathieson Chemical Corporation at 
Niagara Falls. Earlier, he was 
chief engineer of Pittsburgh 
Chemical Corporation 


assistant 


( oke and 


Alvin L. Benham recently 
his Ph. D. degree in chemical engineering 
at the University of Michigan, and now he 
has joined The Ohio Oil Company as the 
first member of its new Research depart 
ment technical staff. Temporarily assigned 
to the Los Angeles division, he will be 
transferred to Denver when the company’s 
new research center is completed there 


completed 


George L. Parkhurst, vice president 
and director of Standard Oil Company of 
California, has been }onored by the West 
ern chapter of the American Institute of 
Chemists 

The Honor Scroll yiven to Parkhurst is 
the highest award that a chapter of AIC 
member of the chemical 
was for “his outstanding 
chemisy;fy and administra- 
petroleurn,, and petrochemical 
industries; for inspirayjon and guidance in 
field, and for his example of 
achievement to all ch, nists.” 


can grant to a 
industry It 
intewration of 
tion in the 


his chosen 


J. Kenneth Craver has becom 
ber of Monsanto Chey,ical (¢ ompany’s Re 
search and Engineerin 
Ohio. He will head 
research program for ;he div 
cal Research departm,nt 
For the 


with 


1 mem 


division in Dayton, 
a special applications 
sions Chem 


years, raver has 
Mills, Inc. Prev 
Chem 


past two 


General iously 
with Monsanto's Organ 
cals division in St. Louis 
He joined Monsanio in 
1946 to 1951 he 


Organic Chemicals di 


been 


he was 


1938 From 
was coordinator of the 
ision s development 
made man 


iects section of that 


department and in 1951 was 
er of the Special Pre 


department 


transferred 


A. G. Edeleanu }, 
Resea,;ch Corporation t 
(),onite ( 
( oMpany, 
th vt 


pr n 


been 
from California oO 
hemical 
tw serve as 
company & F.uro 
technical 
Both 
subsidiaries 
of Standard Oil Com 
California 


repre 
a, tative com 


pallies are 


Pypy of 


pelore joinine Cal 
hia Re 


le anu 


search, 
was with 
> California Texas 
( ompan' He 
. ed Caltex from 
1518 to 1951 
With QOronite, he 
make his head 
quarters in Geneva, Switzerland 


Edeleanu 
wifl 


Thomas W. Miller has been appointed 
secretary of «he National Lubri 
cating Grease Institute, He will coordinate 
activities of the 


executive 


institute 


A. P. Beutel, sinc 
iver of The 
lexas division, has been assigned the 
tional responsibility of 
developing the 


1940 general mat 
Dow Chemical Compan 

addi 
constructing and 


company's new Louisiana 
ision 

Dow is planning to build a plant in the 
ton Rouge-Plaquemine area to produce 

-veral organic chemicals. The 

expected to 


vestment of $20 million 


new Lou b 


1a division is require 


SERVING THE GAS POWER, PETROLEUM AND CHEMICAL INDUSTRIES plant. In 1954, he was technical assistant 


director of Olin 


With the 


Jeutel was 


company since 1916, 


BOSTON. CHICAGO. BUFFALO. HOUSTON. NEW YORK. FITTSSUROGH to the ope rations for assistant gener al manager 
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Here’s how Carlson specialized service in 
stainless plate worked on this job. 


The illustration shows one of two segments of 
a tank head blank. Made of 1” thick, Type 
302 stainless steel, the head blank measures 
210” in diameter and weighs approximately 
9000 pounds. Each segment was produced so 
accurately the customer did not have to “true 
up” the abrasive cut straight edges before 
welding the two segments together. This meant 
the customer had what he wanted, the way he 


wanted it — produced to his exact requirements, 


And here’s why you'll want this specialized 


Carlson service. 
( 
C / 
f 


More than once we've helped a 
customer do his job easier, quicker 
and at lower cost by efficient 
planning and expert use of special- 
ized equipment. This experience 


Carison specialized service 
keeps your costs low 


“an work to your advantage, too. You can 
buy exactly what your specifications call for- 
and nothing more. This saves freight charges 
on material you cannot use. It also saves the 
cost and trouble of handling scrap in your 
shop. And you can set up a faster production 
schedule based on receiving what you want, 
when you want it. 


Stainless steel is our only business—and we 
know it! Let us show you how this specialized 
service can help you. Your inquiry will receive 
prompt attention. 


7 Stainless Steels Exclusively 


ARLSON wwe 


THORNDALE, PENNSYLVANIA 


Plates « Plate Products « Forgings « Bars « Sheets (No. 1 Finish) 
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District Sales Offices in Principal Cities 
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Dow when he was transferred to Freeport, 
Texas, to build and operate the Texas 
division. Previously he had been in charge 
of building the Ethyl-Dow Chemical Com- 
pany bromine-from-seawater plant in 
North Carolina and Dow plants in Cali- 
fornia which extract iodine from waste 
brine 

J. R. Stein, assistant general manager of 
The Dow Chemical Company’s Texas di- 
vision, has been appointed project manager 
in charge of constructing and developing 
the company’s new Louisiana division. He 
will carry out his assignment under the 
direction of Dr. Beutel 


Stein started his career with Dow in 
1937, following his graduation from the | 


University of Michigan with a degree in 
chemical engineering. He was with the 
Organic Research laboratory and produc 
tion engineering activities until 1940 when 
he was assigned to the Texas division. At 
that time he set up the division’s Produc- 
tion Control department. He became assist- 
ant gencral manager in 1943 


James R. Duncan has been elected 
comptroller and treasurer of The M. W 
Kellogg Company. He succeeds D. J. 
Olsen who is retiring after 44 years with 


Ke llogg 


George McCoy has been named man- 
ager of Pennsylvania Salt Manufacturing 
Company’s Research & Development de- 
partment The department is a major part 
of Pennsalt’s recently-created Technical 
division 

Dr. McCoy has been with the company 
since 1944, serving successively as senior 
research chemist, group leader, assistant 
director and director of organic chemistry 


Nicholas J. Campbell, vice president 
of Creole Petroleum Corporation, has been 
named a director of the company. He 
succeeds Lloyd G. Smith who retired as 
vice president and director after 43 years 
with the company 


W. B. Brooks has been promoted to 
senior Metallurgist in the Electrochemical 
Engineering department of The Dow 
Chemical Company’s Texas division at 
Freeport 

Joining the Texas division in 1948, 
Brooks was assigned to electrochemical 
engineering as a research and develop 
ment engineer. He held that position until 
his promotion. 


L. A. Woodward has been elected ad 


ministrative vice president of Kerr-McGee 


Oil Industries, Inc. He was president of 


Mid-West Refineries, Inc. 


Ray F. Granlund, a vice president of 
Eastern States Petroleum Company, has 
been advanced to senior vice president in 
charge of the Refining department, Mar- 
vin A, Bomer, general manager of refin- 
eries, will carry the additional responsi- 
bilities of a vice president 


Herbert S. Chase, vice president in 


charge of manufacturing for Tidewater | 
Oil Company’s Eastern division, has re- | 


tired after more than 34 years with the 
company. He joined the company in 1922 
as a development engineer at the Bayonne, 


N. J., refinery. 
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Shown are a few of the wide 
range of Stainless Fittings. 
Stocked as Standard by CAMCO. 


art 


150# Street Ells Drop 150% Bushings Drop Weld Spuds Drop Forged 
Forged to 1” I.P.S. inclusive Forged to 3” |.P.S. inclusive to 2” inclusive 
Higher sizes machined from castings Higher sizes machined from castings Higher sizes machined from castings 


- 150% Union with octag- 


onal ends (over 1” IPS) 150% Lightweight Flanges 
oe ee Vees Drop Forged to 2” IPS Drop Forged to 2” f 


inclusive inclusive 
Higher sizes machined from costings Higher sizes machined from costings 
+ 
150# ASA Weld Neck Welding Elis in Schedules Cast Flange Fittings to 
Flange Drop Forged + 5,10,40 and 80 MSS Specification 


One source for all your Stainless Steel Fitting Requirements 
SCREWED . FLANGED e WELDING 


| CAMCO Products, Inc. 445 State Street pe 
North Hoeven, Conn 


i Gentlemen 
P Please send Flange Dimensional Slide Rule 
Catelog No. 653 covering complete line 
“4L 7ODAY Furnish address of area distributor 
Nome Company 
i 





) Address 
STAInMLeEess 


City 


445 STATE ST¥REET 
NORTH HAVEN, CONN 
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sales manager. He became a vice president 
in 1941 and general sales manager in 
1945. He was elected a vice president of 
National Cylinder Gas when he was ele- 
vated to the presidency of Tube Turns 


Charles W. Glunk has been appointed 

chief ceramic engineer of A. P. Green 

Fire Brick Company, Ltd., a Toronto 

‘ affiliate of the U. 8. concern. He formerly 

, , was district sales manager in Richmond, 

Gunning White Siebert McCoy Seiler Glunk Va., for the Green company. Replacing 

Glunk in Richmond is Charles G. Perry, 

William F, Gunning is an engineer who Company, Inc. Siebert, who was district formerly sales manager for the company 
has joined the new Data and Control Sys manager in Chicago before his present in Houston 

tems department of Beckman Instruments, appointment, has been with the division 

Inc., as assistant chief project engineer four years. He joined the company in 


/ 95? . ) a ~ 
He formerly was with Douglas Aircraft 1952 as sales representative in the Pitts has made M. B. Fisher sales representative 
Company, engaged in developing the first burgh territory 


data-handling system for automatically re : a ond Lake ag gy —" 
cording strain-gage data. Also assigned to Wyn McCoy, formerly district manager = ie omg Ay a . | Ol P 1 ; 
Beckman’s new department is J. Herbert for the Industrial division of The Timken Pree yy "ed "North " -amsectay 
Brown, who formerly worked on a digit Roller Bearing Company's Chicago terri- EPARY SRE LLCS NGNATEp Vompany 
milling-mac hine project at Massachusettes tory, has been promoted to sales promo- 

Institute of Technology tion manager for the division. He will Laclede-Christy Company Divi- 


headquarter at Canton, Ohio. McCoy , : 
2 ) H . Porter C ar has 
Arnold B, White has been appointed co joined the company in 1940, starting in sion, H. K. Porter Company, Inc., has 


ordinator of engineering standards for the Industrial Sales Engineering Training just added a small but complete chemical 
Carrier Corporation. He will be respon program. He later was sent to the Chicago ‘aboratory which now supplements its 
sible for standardization activities carried office and in 1952 became district man- {@¢ilities for physical testing and petro- 
out in the Engineering Standards depart ager graphic laboratories in providing eed 
ment of Carrier's central Research and plete data on raw materials and finished 
Development division, White joins Carrier John G. Seiler has been elected president products. : al 
after service as a standards engineer with ©f Tube Turns, a division of National cyl- Employing these facilities and a staff 
Veeder-Root, Inc, Before that, he was with imder Gas Company, He succeeds George of technicians the Research department 
Pratt and Whitney Aircraft division O. Boomer, who will continue as chair- serves Laclede’s Mining, Production, and 
man of the Executive committee of Na- Sales departments. Mining is provided 
Carl J. Siebert is the new sales manager tional Cylinder Gas. Seiler joined Tube with proof of the quality of both prospect 
of W-S Fittings division of H. K. Porter Turns in 1930, A year later he was made and in-process 


Koch Engineering Company, Inc., 


clays. Production is fur- 








Three 48 Hinge-Type Corruflex Expansion Joints 


ENGINEERING BACKS UP EVERY 
CORRUFLEX PACKLESS EXPANSION JOINT 





Regardless of size or degree of complexity 
of the joint involved, ADSCO applies its 
vast engineering experience to every pip- 
ing problem presented to it. The help 
ADSCO provides not only makes the cus- 
tomer’s piping react the way it should but 
also saves money in both installation and 
maintenance costs. Next time consult 
ADSCO, a leader in the development of 
maintenance-free packless expansion joints. 


© Write for Bulletin 35-51. 


Bases Corrufiex Joint with AMERICAN DISTRICT STEAM [)IVISION 


Equals Rings 
phn a ttl Apsco INDUSTRIES. INC. 
20 MILBURN ST. BUFFALO 12, N. Y. 
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Plus values of 
Girdler Catalysts 


APPLICATION SERVICE 
DEVELOPMENT SERVICE 
ANALYTICAL SERVICE 
MARKET SERVICE 
ADVANCED PRODUCTION 


A full-scope 
catalyst service 


fo improve your 
processing 


KEVSTONE of Girdler's co-ordinated catalyst testing work 
is its development service. Here, highly-skilled technicians work 
with modern laboratory equipment (like this pilot type auto- 
clave) to create new catalysts and improve existing ones 
Girdler's full-scope catalyst service is helping many processors 
in a wide range of applications boost production and lower costs 
Find out how it can work for you to your advantage 


MARKET RESEARCH specialists FIELD SERVICE fully complements FINEST QUALITY and peak performance 
investigate customer's specific problems Girdler’s broad catalyst research activities of Girdler catalysts is assured by our Analytical 
and create catalysts to meet their specific Girdler's trained specialists work closely with Service. This vital branch not only monitors 
needs. They also help develop new end customers at their plants— make sure they get our production, but also does valuable “trouble. 
products and improve quality, made the best possible results from Girdler Catalysts shooting” analytical work when Girdler 
possible through better catalysts. customers encounter problems 


CATALYST DEPARTMENT 


tte GIRDLER, Company 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, San Francisco VOTATOR DIVISION: New York + Atlante * Chicago * San Francisco 


in Coneda: Girdier Corporation of Canede Limited, Teronte 








-.When you can do the 
job with 1,134 sections 


Why handle 24,948 
insulation segments?... 


One 


(ut GLASS FIBER PIPE INSULATION §.:. segmental 


insulation — that ' .s the question at an eastern refinery where more than a mile of 16” pipe and its accom- 
panying steam tracer line required insulation. A comparison of Snap*On vs. segmental yielded the follow- 


ing information: 


@ Since Snap*On comes in one-piece 6’ sections, 
the number of Snap*On sections would total only 
1134. To do the same job with segmental insula- 
tion would have required handling and applying 
24,948 curved segments 3’ long. 


@ Because of Snap*On’s flexibility, standard 20” 
one-piece sections could be used to cover both pipe 
and steam tracer lines in one easy operation. No 
special cutting, fitting or equipment would be re- 
quired; not so with segmental insulation. 


@ Snap*On has the highest thermal efficiency of 
any pipe covering on the market. In addition, since 
joints between segments are a potential source of 


heat loss, Snap*On’s single joint construction gives 
it a decided thermal advantage, especially on large 
pipe sizes. 


@ Since Snap*On is almost immune to damage in 
transit, storage and application, no extra pieces 
would need to be ordered for breakage — and no 
allowance made for clean-up time. (You can readily 
estimate breakage and clean-up time required when 
using segmental insulation.) 


But prove to yourself just how economical G-B 
Snap*On is by making similar comparisons in your 
plant whenever hot or cold piping from %”-33” 
requires insulation. In the meantime — 


WRITE FOR FREE COPY OF NEW 8-PAGE BROCHURE 


© Manufactured under U. 8. Patent 2,742,240. Other patents pending. 


GUSTIN NCON ronan Zan 


GUSTIN 


Thermal and acoustical insulations * Molded glass fiber pipe insulation * Pipe couplings and fittings 


242 W. 10th St., Kansas City, Mo. 


eG 
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nished final mix sheets with recommended 
instructions as to proper blending, grain 
sizing, shrinkage, and firing. Quality con- 
trol within the factories, and testing in 
the laboratory help maintain these stand- 
ards. Sales is kept informed of new tech- 
nical information on both Laclede prod- 
ucts and competitive products 


Alan Wood Steel Company has ap- 
pointed Harold E. Taylor as superintend- 
ent of its Coke and Chemicals depart- 
ment. He succeeds Paul C, Mayfield, who 
is retiring 

Taylor came with the company as gen- 
eral oven foreman in 1929 and was made 
assistant superintendent of the Coke and 
Chemicals department in 1945, which 
position he held until his present appoint- 
ment 


U. S. Steel Corporation has created 
an executive committee. Clifford F. Hood, 
president of the company, will serve as 
chairman of the committee 

An Executive Advisory committee 
created a year ago was discontinued. For- 
mer president and chairman of the board, 
Benjamin F. Fairless, who had been chair- 
man of the Executive Advisory committee, 
will, in addition to his duties as a con- 
sultant, serve as special advisor to the 
board of directors 


The Griscom-Russell Company, a 
subsidiary of General Precision Equipment 
Company, has joined with Schack Rekup- 
erator Company, a Dusseldorf, Germany, 
concern, to form Griscom-Russell-Schack 
Company, Inc. 

The new company will maintain head- 
quarters and main sales offices in Pitts- 
burgh, under the direction of T, E, Dixon, 
vice president in charge of sales, and Heinz 
Kuhne, vice president in charge of design 
and engineering 


ALCO Products, Inc., is assigning 
Del Thoman to the San Francisco area as 
its sales representative. Thoman, a 1950 
graduate of the U. S. Merchant Marine 
Academy, was a field representative for 
Alco in its Central and Southwestern 
Regions before entering the Navy two 
years ago. He recently was released from 
active duty 

With the Navy, he served a year as 
assistant industrial manager at Seattle, 
and a year as assistant resident supervisor 
of shipbuilding at Bellingham, Wash. 


General Electric Company has 
named Andrew L. Kozak as superintend- 
ent of manufacturing for its Gas Turbine 
department Kozak has been with the 
company since 1948. 

Following service at the Philadelphia 
and Lynn River works, Kozak became as- 
sociated in 1949 with the Gas Turbine 
department and worked on the design and 
development of gas turbines. In 1953 he 
was made supervisor of factory production 
and liaison in the department's Engineer- 
ing section 


Beckman Instruments, Inc., has as- 
signed to its International division respon- 
sibility for the exporting activities of all 
its manufacturing divisions 

Divisions affected include the Arga and 
Helipot divisions of South Pasadena, Calif 
Berkeley, Richmond, Calif.; Spinco, Bel- 
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At last a low cost flow alarm 
immune to vibration. For 
linear scale flowmeters and 
liquid level applications. 

Snap-action electrical 
contacts are hermetically 
sealed in glass. Contact clos- 
ure can be made only by pas- 
sage of the magnetic float 
extension rod. False alarms 
are eliminated. 


Consider these advantages 


@ Rugged, vibration-proof, 
glass-sealed switch 


@ High, low or double alarm, 
adjustable to any scale position 


@ Dependable, long life, low 
cost, no electronic parts 


@ Explosion-proof construction 
available 


@ Plastic enclosed plug-in relays 
for easy maintenance 
Write today for complete 
information. Ask for cata- 
log 10-A-84, 


Fp rischER & PORTER CO. 





LA1086 966 County Line Road, Hatboro, Penna, 
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mont, Calif.; Liston-Becker, Stamford, 
Cont., and the Scientific Instruments Divi- 
sion, Fullerton 

Publication of an International Division 
Bulletin, supervised by Salesmanager Rob- 
ert T. Jones, has been instituted for rep- 
resentatives throughout Western Europe, 
Africa, Latin America, Asia, Australia, and 


New Zealand 





Climax Molybdenum Company 
has appointed Robert R. Freeman man- 
ager of arc-cast molybdenum development. 

Prior to joining Climax, Freeman had 
been with Westinghouse Electric Corpora- 
tion in various engineering and super- 
visory capacities since 1940, During this 
period he was engaged in production and 
in the development of new uses for molyb- 
denum and tungsten. He is the author of 
a number of technical papers on high tem- 
perature applications of molybdenum 

In his new capacity, he is responsible 
for the development of new applications 
for metallic molybdenum and molybdenum- 
base alloys 


| Tube Turns President John G. Seiler 
has been appointed to the Nuclear Energy 
group of the Southern Regional Education 
Board sponsored by the Southern Gover 
nors’ Conference. The appointment was 
® made by Gove rnor A B Chandler of 


KMB-230 MECHANICAL VACUUM BOOSTER ‘7%’ 


The Nuclear Energy group is composed 
of leading industrialists and specialists in 
PUMP EVACUATES LARGE VOLUMES IN RECORD SPEED! medicine, agriculture, manpower and edu- 
x : cation. It will study peacetime applications 
e nne - , the latest addition to the world § largest line of nuclear energy in the South 
The Kinney KMB-230, the | id he world’s largest | oo 


of High Vacuum Pumps, offers the same design principle and general 


characteristics as the performance-proved KMB-1200. Even combined | The Dow Chemical Company has 


. . J. W. Britton relinquishing his duties as a 
with any of several mechanical vacuum pumps, 18 CFM or larger— departmental production manager in the 


depending upon application requirements, it makes an extremely | Midland division to devote full time to 

: ic I be pa ie lled company-wide responsibilities as manager 

Compecs OE tee unit, i¢ Can convenient y installed as a vacuum of Agricultural Chemicals. He had held 
line “booster”, has a low power consumption of only 2 HP at 3600 the production post since 1944 

RPM, a high staging ratio, and forepressure of 75 mm Hg. Succeeding Britton as departmental pro- 

. 8 BIng P 8 duction manager is Ralph F. Prescott who 

The unit illustrated shows a KMB-230 backed by a KDH-130 for will also replace him as a member of the 

d : fl , leak , ith Midland Division operating board. Pres- 

the speedy evacuation o arge volumes prior to a testing wit cott has served as assistant production 

mass spectrometer. Its high speed feature and ability to handle ‘gas manager since 1949. 


bursts” without stalling make it ideal for vacuum furnace applica- As a production manager, Britton 


: ; headed production of a group of organic 
tions ... and many others, Request complete data today! and agricultural chemicals and latexes for 


a ee i the past 12 years. He has also been man- 
Contact any of our competently staffed district offices... in ager of Agricultural Chemicals for seven 
Baltimore, Charleston, W. Va., Charlotte, Chicago (La Grange), years. The new arrangement will enable 


, him to give full attention to increasing 
Cleveland, Detroit, Houston, Los Angeles, New Orleans, New aiaAiieiiens dualan 


York, Philadelphia, Pittsburgh, San Francisco, St. Louis, or The Britton, who came to Dow in 1923, 
International Sales Office, 90 West St., New York 6, N. Y. served 11 years with the Organic Research 
laboratory, the Coumarin-Salol, Benzoic 
Acid and Phenacetin plants and as a pro- 
duction “trouble shooter.”” He became su- 
perintendent of the Organic Semi-plant in 


Faas $m 1934, holding this post until his appoint- 
Ki Be % EY MEG. DIVISION aw | ment as a departmental production man- 


ager. 
THE MEW VORK AIR BRAKE soars fy) Prescott has been with the company 
3596 WASHINGTON STREET + BOSTON 30+ MASS since 1928. During his career he has been 


IMTER MATION AL SCALES GCHFICE OO WEST 81. NEW YORH 4 mF 





associated with Britton for many years in 
laboratory and production areas. 
® Please send Catalog No. 425 describing the complete line of Kinney Vacuum Pumps. 
Climax Molybdenum Company 
Name and Mallinckrodt Chemical Works have 
reached an agreement to submit to the 
Company Atomic Energy Commission a joint pro- 
posal for the construction and operation 
Street of a privately-owned plant for the refine- 
City State ment of uranium compounds. 
The agreement states that in the event 


que aus au auee 6 eum au aes ame awe a= eee oe c= ow oe the proposal is accepted a jointly-owned 
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company would be formed to construct 
and operate such facilities. Under terms 
of the agreement Climax would be ma- 
jority owner of the resultant company. 


Automatic Switch Company has 
started grading and excavation for the 
erection of a new plant at Florham, N. J. 
The new facilities will have double the 
capacity of the ASCO plant at Orange, 
N. J 

The company expects to move its entire 
operation to the new location by the end 
of 1956. The one-story building, with 
120,000 square feet of floor area, will 
occupy a 30-acre site in the suburban area 
about 15 miles west of Newark, and some 
10 miles from the present factory 


Chicago Bridge & Iron Company 
has transferred N. Casey Iler, Jr., to its 
Cleveland sales office, and Oliver E, Norris 
has been assigned to the company’s New 
York sales office 

Iler joined the company’s Pacific Coast 
Erection division in 1953; Norris started 
with the company in 1952 as a member 
of its Chicago Engineering department 


The Bird-Archer Company has 
moved all facilities from New York to 
the company’s headquarters in Philadel- 
phia. A new laboratory, recently com- 
pleted, doubles Bird-Archer’s capacity to 
carry on tests and research. 


Elliott Company has named H. A. Erb 
as works manager for its Steam division at 
Jeannette, Pa. He will be responsible for 
manufacturing of turbines, condensers, 
heaters, compressors, strainers, ejectors and 
turbochargers. 

Erb joined Elliott Company in 1928. 
He has held various plant positions and 


been division engineer for the Compressor | 


division for the past several years 


Gustin-Bacon Manufacturing Com- 
pany has appointed a new sales repre- 
sentative for its Industrial department, He 
is Sheldon Schultz, who will represent the 
company in Texas, Oklahoma and Kansas. 
He formerly was with The Mud Products 
Company 


Ethyl Corporation has taken options 
on land near Joliet, Ill., as a possible site 
for a new antiknock-compound manufac- 
turing plant 

Ethyl Corporation owns plants in Baton 
Rouge, La., and Houston, and its subsid- 
iary, Ethyl Corporation of Canada Ltd., 
is building a plant near Sarnia, Ont 


National Aluminate Corporation 
has elected J. A. Holmes president. He 
succeeds H. A. Kern, a founder of the 
company, who continues as chairman of 
Nalco’s board of directors. Nalco’s first 
chief chemist, Holmes has been with the 
company since its beginning 

Frank H, Thorne, retiring senior vice 
president, retains his post as vice chair- 
man of the board. Vice President H. R. 
Powers takes over as manager of the In- 
dustrial division of National Aluminate, 
the position formerly held by Holmes, 


The Pfaudier Company has estab- 
lished two scholarships of $2000 in the 
Department of Metallurgical Engineering 
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at the frontiers of progress you'll find . . . 


Here’s the easiest 


'*do-it-yourself’’ 


project you ever 


Thi: -ta7d-):) ae 








Installing COLFOAM MICROBALLOON* Spheres for Big 
Savings in Cone-Roof Crude Oil Tankage 


Installing a blanket of Colfoam Micro- 
balloon Spheres in cone-roof tanks is 
easy— so easy you can do it yourself. 
| And the results of installing this Col- 
| foam Microballoon Spheres blanket are 
| dramatic. Evaporation losses are im- 


mediately cut by as much as 86%. 


Colfoam Microballoons, exclusive 
with Colton Chemical Company, are 
microscopically-small, gas-filled 
spheres made of urea formaldehyde, 
which float on the surface of stored 
crude oil to form a foam-like seal. 
They soon pay for themselves in the 
amount of stored material they save. 








ai) Ga 


COLTON 


7! os 


Complete Colton technical service, 


at no additional cost, your 
storage problems, estimates the quan- 
tity of Colfoam Microballoon Spheres 
needed, supervises initial «mstallation. 
Helpful instruments are supplied—a 
Portable Goge Tape Well assists in 
accurate readings of the amount of 
crude stored and a Foam Sampler 
measures foam thickness. 


surveys 


Write today for full information, 
for facts-ond-figures proof of sub- 
stantial savings through efficient eva- 
poration control. 


*COLFOAM Reg. T. M. Colton Chemical Co. MICROBALLOON Reg. T. M. Standard Oll Co. (Ohio) 


Cotton Cuemicat Company 
A DIVISION OF AIR REDUCTION COMPANY 


INC, 


1747 Chester Avenue + Cleveland 1.:. Ohio 


Sales Offfces and Warehouse Facilities Threugheut U.S 
Export: Airco Company international, New York 17, N. Y. 


Products of other divisions of Air Reduction Company, inc. include: AIRCO—industrial gases, welding 
and cutting equipment PURECO — carbon dioxide, liquid-solid ("DRY-ICE") OHIO — medical gases 
and hospital equipment NATIONAL CARBIDE — pipeline acetylene and calcium carbide 


For more data on advertised products, use Readers’ Service Cords, last page 283 





























DESIGN 
ENGINEERING 
CONSTRUCTION 


A DIVISION OF VITRO CORPORATION OF AMERICA 


NEW YORK TULSA TORONTO 
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of Ohio State University. The scholarship 


awards provide $500 a year for four years | 


to the two selected students 

One scholarship will be awarded during 
each of the even numbered years, which 
means a selection will be made this 
summer. The awards are made by the 
company to encourage worthy young engi- 
neering prospects to the field of 
metallurgy. 

In 1954, two similar $500 a year schol- 
arships in the field of ceramics were estab- 
lished by Pfaudler at Pennsylvania State 
University. The study of glass, porcelain, 
enamel, clays and few of 
the areas in this field that concen- 
trated attention at the Ceramics division 
of the College of Mineral Industries at 
Pennsylvania State University 

Pfaudler also contributes 
postgraduate research at both Rensselaer 
Polytechnic Institute and the University 
of Rochester, bringing to four the number 
of engineering schools helped by the com- 
pany. The contribution at both schools is 
in the form of a research grant with dis- 
tribution of funds left entirely up to the 
faculty 


enter 


abrasives are a 


get 


Davison Chemical Company, Ltd., 
Canadian affiliate of Davison Chemical 
Company Division of W. R. Grace & Com- 
pany, has named Wil- 
liam B. Davis man- 
ager of the $6-million 
plant it has under 
construction at Val- 
leyfield, near Montreal, 
for the production of 
synthetic fluid petro- 
leum cracking cata- 
lysts 
The plant is sched- 
uled for completion in 
April, 1957 
Davis has been staff 
the 
president 
After 
testing 
of Bal 


as con 


issistant to com 


panys vice 


Davis 
for operations 
work in research and control 
at Seaboard Asphalt Company 
timore, he joined Davison in 1942 
trol enginecr He subsequently was super 
intendent of the company’s sulphuric-acid 
plant at the Curtis Bay Works, and befor: 
becoming staff assistant he 


manager at Curtis Bay 


was production 


The Pfaudier Company has held its 
100th 
and 


process 


on maintenance 
of glassed steel and alloy 
equipment. The meeting, held in 
Houston, was conducted by B. G. Staples, 
from the company’s laboratory 
at Rochester, N. Y 

Maintenance 
perintendents and engineers from nearby 
plants attended. This was the 


had been held in 


technical meeting 


operation 


resear¢ h 


supervisors, foremen, su- 
second time 


such i meet Houston 


Borax Consolidated, Ltd., wil! form 
to take the greater 
assets and operations in the 
transtler has been approved by 


a new 
of its 
S. The 
British 

When the reorganization is completed, 
the new | S hold the 
parent company’s boron deposits at Boron, 
Calif., its for the 
tion of boron, boric acid and organic and 
boron compounds. The existing 


underway at 


company over 


part 


the government 


corporation will 


with factories produc 


inorganik 


company has a program 
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More than 86,680 welds 


in complex column 


by Downingtown 


Diameter: 11’ 11” I.D. 
Total Height: 93’ 11”. 


Material: Stainless steel, Type 304. Carbon 
steel skirt and base ring. 


Shell Thickness: \.” 


and %”. 


40 Trays and downcomers. 177 bubble caps 
and risers on each tray. 


Code Stamping: National Board and ASME. 
Sandblasted and pickle washed. 


Downingtown welders completed more than 
86,680 separate stainless steel welds during 


fabrication of this stainless steel column. Toler 


ances of +4"... +! V/ao/’ were 


maintained in the shaping, positioning and 


16” even 
welding of thousands of stainless steel parts 
Lapsed time from drawing board to final field 
less than six months 

PF. It the ot 


Downingtown skill and experience that enable 


testing 


Send for Bulletin tells story 


us to breeze through complex fabrication jobs 
like this one. 


Downingtown Iron Work 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE 





Field tested by Downingtown 
inspected by customer and Hart 


ford 


Code stamped on location 


Special jig for welding stainless 
steel risers to stainless steel tray 


s, Inc. 


FABRICATION 


15) Wallace Ave., Downingtown, Pennsylvania—Branch Offices 


CONTAINERS AND PRESSURE VESSELS FOR 


For more data on advertised products, use Readers 


GASES, LIQUIDS AND SOLIDS 


Service Cards 


last page 





Keep your pumps FIT 


with the VALVES 
that fit all pumps 


Your old reciprocating pumps can 
be rehabilitated or adapted to new 
and severe service by fitting them 
with DURABLA Pump Valve Units. 
The patented corrosion-resistant, 
non-warping, pressed metal valve, 
making only “point contact” on the 
stud or sleeve, cannot bind or hang 
up on the guard stem. The open-type 
guard assures free flow of liquid and 
eliminates any possibility of spring 
clogging from hardening liquids. 
DURABLA Pump Valves will 
operate freely under extremes of 
high or low temperature, with high- 


DURABLA 


114 LIBERTY STREET 


MANUFACTURING 


, 
’ 


ly corrosive fluids, and in any posi- 
tion. They will handle vacuums of 
one micron or discharge pressures of 
thousands of pounds per square inch. 
Standard equipment on many 
pumps, DURABLA Valve Units are 
made in fifteen sizes, designed to 
meet over 300 variations in instal- 
lation requirements. They will fit 
any reciprocating pump, new or old. 
A DURABLA engineer will be 
glad to help you work out a plant 
survey covering your valve require- 
ments. Write for bulletin or en- 

gineering assistance. 
DM-2 


COMPANY 


NEW YORK 6, N. Y, 
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Boron to expand and modernize its facili- 
ties there by converting the mine to open- 
pit operations and increasing the plant’s 
capacity 

This program, expected to be completed 
in the second half of 1957, 
$18 million, Financial 
cover the cost have 
Equitable Life Assurance Society, Chase 
Manhattan Bank and Los Angeles’ Far- 
mers and Merchants National Bank 


will cost some 
arrangements to 
been made with 


Bratton Clarke 
The M. W. Kellogg Company 
has made two new additions to its staff. 
They are W. E. Bratton and Ralph L. 
Clarke, who will represent the company 
in the administration and handling of 
engineering and construction contracts in 
the petroleum and petrochemical fields 

Bratton formerly was head of the Con- 
tract department of The Lummus Com- 
pany. Prior to his appointment to this 
position in 1953, he had served as Lum- 
mus’s special representative in Washing- 
ton for two years. Before his Washington 
assignment, he had served with the Air 
Force 

Clarke was with the Badger Process 
division of Stone & Webster Engineering 
Corporation. A petroleum engineer, he has 
had extensive design and operating expe- 
rience in the petroleum-refining, petro- 
chemical and natural-gasoline industries 
in Oklahoma and the Texas Gulf Coast as 
well as in the United Kingdom. He was 
associated previously with the Gasoline 
Plant division of American Republics Cor- 
poration, Houston 


Fisher Governor Company has pur- 
chased Control Specialty Company, Hous- 
ton manufacturer of lease 
equipment, 
ment 


automation 
related equip- 
Plans call for an expansion of the 
Houston plant. Control Specialty will be 
operated as a subsidiary of Fisher Gover- 
nor 


switches and 


U. S. Steel Corporation has assigned 
four field representatives to new locations 
for its Oil Well Supply division. In addi- 
tion, the company has selected a new 
district representative, a new store man- 
ager and city representative, These are the 
new fie Id repres¢ ntatives: 

@ John W. Porter was named field rep- 
resentative at Abilene, Texas. He joined 
the company in 1948 at Wichita Falls, and 
two years later was transferred to Abilene, 
where he was serving before his present 
appointment 

®@ James M. Ireland was transferred to 
Huntington Beach, Calif., from Long 
Beach. Ireland had been at Long Beach 
since he joined U. S. Steel in 1948 

@ Billy E. Smith, who was with the Oil 
Well Supply division at Huntington Beach, 
was assigned to Ireland’s old post in Long 


REFINER—V ol. 35, No. 6 











Closing the gate 


At Esso Standard Oil's Bayway Re 
finery light hydrocarbons are used 
tensively at a wide range of tempera 

and pressure 

Light hydrocarbons are hard to 

hold,” but the self-adjusting wedge 
Vn On \lovco gat valve lisure 
tf. Corrosion-resistant Alo 
like the red-wheeled 





Longer Lasting 


ALOYCO 


VALVES 





What is 


PEOPLE 


ple who own it—mer« hants 


the more than 300,000 peo 
teachers 
. house- 


farmers bus drivers 


wives... people who've invested their 
savings in our growth. They have just 
received the Annual Report on the 73rd 


year of our company’s business. 


What makes Jersey Standard run? 

People, People in offices and in the labs, 
in the oil fields and refineries of our 
affiliated companies. People like all of 


us... Who work, play, raise families. 


STANDARD OIL COMPANY (NEW JERSEY) 


For more data on advertised products 


Jersey Standard? 


What keeps Jersey Standard and its 
affiliates in business? All kinds of 
people stockholders, employees and 


customers. 


Because of all these people, we had a 
good year in ‘55. A year of searching 
for and finding more oil to provide 
light and heat, to run cars and trucks, 
trains and planes, buses and tractors, 
to make petrochemicals. A year of even 
greater research leading to more and 


better products. A year—as our Annual 


use Readers’ Service Cards, last page 


AND AFFILIATED 


Report shows of better sales and 
earnings, of record payments in wages 
and benefits to employees, of record 
Income cenerated for governments in 
the form of taxes a year, in short, 
of bigger contributions to the prosperity 
of the people of the countries where we 


do business 


If you would like a copy of our 1955 
Annual Report to Stockholders, please 
Room 1626, 30 Rocke- 
feller Plaza, New York 20, N. Y. 


write to us at 


COMPANIES 
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Beach. He started with the company in 
1947 at Coalinga, Calif. In 1950 he was 
appointed field representative at Bakers- 
field and in 1953 transferred to Hunting- 
ton Beach, where he was working prior to 
his new appointment. 

@ Norman E. Cordell, who was field 
representative for the division at Vlay 
City, Ill., was transferred to Matton, III. 
With the company since 1950, he has 
served at Salem and Fairfield, Ill., and at 
Clay City, where he had been field rep- 
resentative since 1953. 

The company’s new district representa- 
tive at Taft, Calif., will be Arne S. John- 
son, who held a similar post for the Oil 
Well Supply division at Bakersfield. John- 
son joined the company in 1950 at Avenal, 
Calif.; he was transferred to Bakersfield 
in 1951 as field representative, and he 
was appointed district representative there 
in 1955. 

Named as manager of the Oilwell store 
at Fairfield, Ill., was Harold E. Reeves. 
With the company since 1948, Reeves had 
been a field representative ‘at Fairfield 
since early this year. 

Frank J. Long, who had been field rep- 
resentative at Casper, Wyo., since 1954, 
was named city representative there. He 
started with U. S. Steel in 1949, later 
serving in Montana, North Dakota and 
Colorado. 


Olin Mathieson Chemical Corpor- 
ation is scheduling a $7.5-million ex- 
pansion program to double electrolytic 
production of chlorine and caustic soda 
at its McIntosh, Ala., plant. 

The expansion will increase the plant’s 
capacity to 250 tons of chlorine and 280 
tons of caustic soda a day. Construction, 
which is already under way, is being 
handled by the Blaw-Knox Company, with 
completion scheduled for January, 1957. 

The new addition will be equipped with 
124 of the latest design stationary-type 
mercury electrolytic cells. The cells pro- 
duce chlorine, caustic soda and hydrogen 
by passing an electric current through a 
solution of common salt 

The company also is building barge 
docking and loading facilities on the Tom- 
bigbee River adjacent to the McIntosh 
plant. These will be in operation by late 
summer of this year and will permit ship- 
ments by water from the plant to river 
destinations, the Gulf of Mexico and be- 
yond 


Beckman Instruments, Inc., has 
sent William T. Gray, service manager for 
its Spinco division, to Europe to establish 
a Spinco service center in Munich. 

Establishment of the center within the 
facilities of Beckman Instruments, 
G.m.b.H., Beckman’s wholly-owned sub- 
sidiary in Munich, will enable Spinco to 
provide direct service to customers in 
western Europe 

During his five-week tour, Gray will 
visit Spinco installations in Germany, Bel- 
gium, Sweden, England, Italy and Aus- 
tria. 


Fischer & Porter Company manu- 
facturing affiliates and engineering repre- 
sentatives from 12 European countries will 








VALVES AND FITTINGS CAST IN ALL 


CORROSION and HEAT 
ALLOYS 


RESISTANT 


are designed to your 
specifications 
and 


your analyses... 


You no longer need to let alloy prob- 
lems or unusual shapes or sizes of fitt- 
ings or valves limit the design of your 
piping systems. 

ESCO can supply you with fittings 
and valvescast in all standard, or special- 
ly modified, corrosion and heat resistant 
alloys in wall section and dimensions to 
meet your most exacting requirements 

ESCO Alloy 45, with full 3° molyb- 
denum content for digester circulating 
systems for sulfite mills (acid base li 
quors); ESCO Alloy 40, for digester 
circulating systems for sulfate mills 
(alkaline base liquors); Al/oy 20 and 
Hastelloy Alloys B & C, for other 
more severe corrosive conditions, are 
just a few examples of alloy availability. 
Monel, Inconel, pure nickel, Ni-Resist, 
18-8 grades with .03 max. carbon and 
others are also available. 

You get fast delivery —-even on 
small quantities. No waiting for long 
runs of standard production items to 
be completed before your job can be 
started. Big orders can be handled effi- 
ciently and economically, too. 

ESCO also offers you centrifugally- 
cast Spuncast™ pipe, all types of flanges 
screwed fittings and flanged fittings 
cast specifically to meet your needs and 
analyses. 

Complete engineering and metallur- 
gical service is available when needed. 
Ask for details or write for free booklets 
“How to Cut Costs With ESCO Spun- 
cast’’...“"ESCOCast HighAlloy Welding 
Fittings’ .“‘ESCOStainless and High Al- 
loy Products forthe Process Industries.’’ 


..- the toughest 


4“ 


corrosion problems 


r 


ELECTRIC STEEL FO 


co. 


meet together for the first time on June Manufacturing 
22. The meeting will be held at Otic- | my os 

Toon oe ‘Le eto , . 4nNLWwW th Ave Other Offices and Warehouses 

Fischer, Clermont-Ferrand, France. Pertiend 10, Oregon mp Ae eeantinn te cciniatitin Uiietindsion 


Louis ‘H. Aricson, vice president of the 1017 Griggs Street Sen Francisco, Collf Houston, Texas British Columbia and 
International division, will conduct the Danville, Iilinois Seattle, Spokane, Wash Eugene, Ore Toronto, Ontario. 


ESCO International and New York Office 


Salt Lake City, Utah 
420 Lexington Ave., New York City, N.Y — 


Honolulu, Hawaii 
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- + and the alloying is selected so that you will get high resis- 
tance to corrosion or high resistance to extreme heat or high 
resistance to both, as you require. 

Centrifugally Cast Pipe has been a major DURALOY item since 
1933 when we pioneered such high alloy castings in this 
country. Standard pipe production is in the following 
classification: 


¢ Outside Diameter “on Length 


"2%" to 3” 1/4" 88" maximum ah Centrif | 
“" to 6" Inclusive 5/16" 110” maximum | uga y 
“Over 6" to 12” inclusive 3/8" 168” maximum, 24” minimum | 
" Over 12” to 14” Inclusive 7/\6" 1686” maximum, 24" minimum : Ca St 

“Over 14” to 20” Inclusive 1/2” 180” maximum, 48° minimum ; 


Over 20” to 24” inclusive 1/2” 88" maximum 


. 
“Over 24” to 32” inclusive 5/8” 80" maximum P D e 


| th 
The strength of Centrifugally Cast Pipe comes largely from the 


exceptionally uniform dense grain structure. . 
If you require a gas or liquid pipe line or a process tube Chrome-Nickel 


requirement calling for high strength plus high resistance to 

corrosion and/or temperatures in the piping, DURALOY Cen- . 
trifugally Cast Pipe will meet your specifications with complete Al lo | n 
satisfaction, This is the record of our castings in industry for y g 


many, many years. 


rat UU NALUI COMPANY 


OFFICE AND PLANT -Seot 
PRICE East 41st Street, } 


*} 


Suppliers eee 


meeting which will cover mutual manu- 
facturing, engineering, and sales prob- 
lems 

Otic-Fischer is Fischer & Porter's first 
European affiliate, having been established 
in 1947, Other European manufacturing 
affiliates who will attend the meeting in- 
clude Solway Flowrators, Ltd., London, 
England; Fischer-van Winkel N. V., The 
Hague, Netherlands; and Sartorius-Fischer, 
Goettingen, Germany. Engineering repre 
sentatives from Austria, Belgium, Denmark, 
Finland, Italy, Norway, Sweden and Switz 
erland will also attend 


Fischer & Porter Company has made 
three new promotions in its Sales depart- 
ment. Philip E. Sellers, formerly sales 
manager, becomes sales vice president 
Herman Kockritz, formerly Southeastern 
divisional manager, becomes field sales 
manager, and William Trethaway, for 
merly sales engineer, becomes district man- 
ager of the Atlanta office 


General Electric Company has mac 
John S. MacDonald general manager of 
its Distribution Assemblies department at 
Plainville, Conn. Manager of manufac 
turing operations service in G. E.’s Manu 
facturing Services since 1952, MacDonald 
replaces Hershner Cross, recently ap 
pointed manager of the Marketing Spe« 
ialization Consulting Service. MacDonald 
has been with the company since 1931 


U. S. Steel Corporation has elected 
Robert C. Tyson to succeed Enders M 
Voohees as chairman of the Finance com 
mittee, Voohees, who is retiring, will 
continue as a director of the company, con 
sultant and member of the Finance com 
mittee 

Tyson has been with U. S. Steel since 
1939. Most recently, he was serving as 
comptroller and vice chairman of the 
Finance committee 


The Lummus Company has appointed 
Norman C, Kappler as its pulp and paper 
industries consultant. He has been active 
in manufacturing, development and sales 
in the pulp and paper industry more thar 
i0 years 


De Laval Steam Turbine Company 
has elected Willis McDonald a director 
McDonald is a vice president of the New 
York Trust Compan, 


The Permutit Company has appointed 
J. A. Meindl as sales representative for 
Permutit Company of Canada, Ltd., in 
Toronto, Ont. Meindl has served as the 
Montreal sales representative for the past 
ten years. At the same time, J, M. Watson 
has been appointed to succeed Meindl as 
sales representative for the Montreal of 
fice 


Cessna Aircraft Company has 
William F, Quinby as its new sales mar 
ager for the Central U. S. and Western 
Great Lakes region. He formerly was re 
gional sales manager for Johns-Manville 
Sales Corporation at Houston. 

Prior to his affiliation with Johns 
Manville, Quinby was in the construction 
business in South Carolina and was a 
former captain for Corsairway, the airline 
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The HAMMOND 


The ONLY membrane type Conservation Tank 

with full-rated vapor and product capacity 

AT ALL TIMES, with a membrane that 

cannot come in contact with product, 

vapor space that can be 

isolated for inspection and 

maintenance without 

taking product storage 

tank out of service. a is a faye , in the backarout 
ee 2% inst pret 


eee wee OS 


THE HAMMOND DIALIFT consists of a gas-tight Vulealock 
membrane attached to the inside periphery of a cylindrical metal 
housing to become a “breaihing” apparatus to accommodate the 
expanding and contracting vapor as developed in product stor 
age tanks. The DIALIFT can be used as a single conservation 
unit by being attached to the roof of a product storage tank or 
as a central “breathing” system by being manifolded to a num 
ber of product storage tanks. There are two forms of installation 
Ground type manifolded to a number of tanks to form a con 
servation system and integrated type whereby the DIALIFT is 
attached to the roof of a product tank for vapor conservation 


* for one or a number of tanks 
Principle of the Hammond Dialift 
The DIALIFT is completely isolated from the product storage 
ge DIALIFT DIAPHRAGM rises and falis to ac- 
commodate expanding and contracting 
vapor. vaporline connection. It is easy to convert old cone roof tanks 
g— Vapor passes to and from tank and DIALIFT 
through simple elbow connection. 
c~— DIALIFT and tank have full-rated capacity. 
p— Membrane can't come in contact with product. 
ft. DIALIFT can be isolated for maintenance and 


inspection, product tank stays in service. cH 
New or converted DIALIFT tank == = 
inter-connected with cone-roof tanks, 1 


tank. Vapor passes between the tank and DIALIFT through a 


to efficient vapor-saving DIALIFT installations by attaching a 
DIALIFT housing with membrane to the roof of the old tank 
and connecting the vaporline between the tank and DIALIFT. 


The most efficient anc econom- 
ical vapor conservation system 
for new or old tanks. 


becomes central ‘breathing’ unit j 


DIALIFT GROUND UNIT serves as 
central ‘‘breathing’’ apparatus of — 
multi-tank conservation system l 1 


THE HAMMOND DIALIFT ELIMINATES 
BREATHING LOSS AND REDUCES FILLING LOSS 


HAMMOND 
IRON WORKS 
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Write for catalog SSDL 


WARREN ond BRISTOL, PA. + PROVO, UTAH « CASPER, WYO. « BIRMINGHAM, ALA 


Sales Offices: MEW YORK 20 + AKRON + BOSTON 10 + BUFFALO 2 + CHICAGO 3 + CINCIN. 
WATI 2 + CLEVELAND 15 + EL PASO + HOUSTON 2 + LOS ANGELES 14 + PITTSBURGH 19 
RICHMOND 20 + SAN FRANCISCO + WASHINGTON 6, D.C. + HAVANA + "'TIPSA’ BUENOS AIRES 
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Speediine Tee and 
Speedline insert Flanges 
before assembly. 








HERE’S HOW... 


tdline fittings can be converted to 
flanged fittings —on the job. The "tangential" feature 
(additional straight section) makes the difference. 


Speediine Tee with 
Flanges expanded 
on all outlets. 


Write for YOUR Speediine Fittings Catalog Today . 
Distributors are located in principal cities from coast to coast 
@ neo. tm 


STAINLESS STEEL FITTINGS 





























manufactured by HORACE T. POTTS COMPANY 
566 East Erie Avenve + Philadelphia 34, Pa. 
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ALBERGER 


HEAT EXCHANGE 
EQUIPMENT 





eee BIG in design 


in manufacture 
in performance 


In the 52 years Alberger has been in business, it has 
made more than 40,000 installations of heat ex- 
change equipment for process industries in the 
United States and in countries throughout the world. 

The massive vapor condenser, shown here being 
assembled, is an example of Alberger’s outstanding 
ability. Built for the National Aniline Division of 
Allied Chemical & Dye Corp., the condenser’s 
Herculoy shell weighed 12 tons and its 25-ton tube 
bundle contained 124 miles of copper tubing care- 
fully bent into 2150 U-tubes. 

In all Alberger Heat Exchangers, heating surfaces 
are scientifically arranged to increase heat transfer 
and compactly assembled to save space. 


ALBERGER HEATER [)IVISION 


ADSCO INDUSTRIES. INC. 
20 MILBURN ST. BUFFALO 12, N. Y. 

















Above are illustrated the major parts of the Viking Pump—casing, head, 
| rotor and idler, separately and assembled. Imagine the rotor and idler 

| in motion operating in a counterclockwise direction. Follow the course 
of the liquid from point of suction to point of discharge. Reverse direction 
will operate equally well. We invite your inquiries. 


DISTRIBUTORS 


Cat. oh me ) a . 


ENGINE & PUMP COMPANY 


MANUFACTURERS + MACHINERY FACTORS + CONTRACTORS 
Houston - Dallas - Kilgore - San Antonio - Edinburg 
Corpus Christi and Beaumont, Texas. 
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division of Consolidated Vultee Aircraft 
Corporation. He piloted four-engine trans- 
ports on Corsairway’s Trans-Pacific Air- 
line 

Quinby also served with the Teleregis- 
ter Corporation of New York as a devel- 
opment engineer and was the inventor of 
the dial-ticker communications system for 
the Toronto Stock Exchange. 


General Electric Company has 
scheduled a $1,200,000 expansion and 
modernization program for its Small Tur- 
bine and Supercharger department. 

Plans call for the erection of a new 
high pressure boiler plant. The plant, 
which will produce steam for the testing 
of the department’s products, will contain 
a 60,000-pound-per-hour boiler and super- 
heater with an initial steam’ output of 
1800 psig at 1050 F 

Two nine-foot deep test pits are in- 
cluded in the new construction program 
A $200,000 10-foot vertical boring mill 
will be added to the production line, as 
well as other smaller machine tools 


Burgess Manning Company has 
elected Allen Wilson as a vice president 
and Dudley W. Day as a member of the 
board. Wilson is manager of the com- 
pany’s Architectural Products division in 
Chicago; Day, who also is a vice presi- 
dent, is manager of the Penn Instruments 
division in Philadelphia. 

Wilson had a long career in the acousti- 
cal business before joining Burgess-Man- 
ning Company two years ago. He was 
named manager of the Architectural Prod- 
ucts division a year ago. 

Day has been with the 12-year-old 
company since its inception and recently 
was named manager of the Penn Instru- 
ments division, 


Beckman Instruments, Inc., has pro- 
moted three executives in its Helipot divi- 
sion 

D. C, McNeely becomes assistant divi- 
sion manager in addition to his duties as 
sales manager; Harry Schmidt will be 
production line sales manager of rotating 
equipment, and George Meadows has been 
named production line sales manager of 
volt meters and voltage regulators 


Fischer & Porter Company has 
formed a new Instrument division, com- 
pleting its divisional decentralization pro- 
gram. The company is now divided into 
five product divisions—Flowmeter, Instru- 
ment, Chlorinator & Municipal, Glass, and 
Data Reduction & Automation. 

The newly-formed Instrument division 
will be headed by Donald J. Tricebock, 
formerly assistant to the sales manager 
The division will have complete respon- 
sibility over development, engineering, pro- 
duction, and sales instrumentation equip- 
ment for all process variables 

Tricebock joined Fischer & Porter in 
1952 as electronics research engineer. Pre- 
viously, he had been an electronic design 
engineer for RCA Victor. 


Jones & Laughlin Supply Division 
has made two major promotions in its 
district sales organization 

J. K. Guinn, formerly general salesman 
at Oklahoma City, has been named dis- 
trict sales manager of the Central and 
Southern Oklahoma district, with offices 
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The name to remember when your problem 


is to start the charge stock and to keep it and its fractions moving 
without interruption on their guided tour through your process unit. 


PACIFIC PROCESS PUMPS INSURE MORE SERVICE FOR 
YOU AND LESS SERVICING BY YOU 


because 


Design proportions are not limited vo “just enough” 

Extra heavy metal sections, identical bolting for glands and seal 
plates are combined with selected materials of construction 

to provide that “extra margin” needed to extend use life 


_ im Corrosive-erosive services. 


Guided inlet flow reduces prerotation and friction losses 
... insures minimum required NPSH. 


They are balanced —dynamically —radially —axially —eliminates — 
vibration that would cause damage to rings... bushings 

bearings... packing or mechanical shaft seals... excessive radial 

and thrust loads on bearings. 

Increases —availability for profitable operation. 

Decreases —down time for maintenance. 


Positive lubrication of bearings —oil rings pump oil up into 
bearing cap from where it must flow through—not around 

—the bearings back into the oil reservoir—contributes to trouble 
free operation ... longer bearing life ...low maintenance. 


Labyrinth seal in each bearing cap...no contact between 
shaft and seal... keeps oil in and dirt out of bearings— 
prevents contamination of lube oil—contributes to trouble free 
operation —low maintenance. 


f a 
C7 } 
, 
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Write for 
BULLETIN 
for details. 


Custom Designed, Engineered and Manufactured by: 


PACIFIC PUMPS inc. 
One of the Dresser Industries 
HUNTINGTON PARK, CALIFORNIA 
Offices in all Principal Cities 
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Centrifugally cast stainless steel pipe 
passes rigid specifications . .. including 
severe hydrostatic pressure test. 


The men who design today’s petrochemical plants, 
refineries or Atomic power plants are confronted with 
piping problems involving temperatures, pressures 
and corrosive conditions which only a few years ago 


would have been called impractical, if not impossible. 


U.S. Pipe’s Steel & Tubes Division recently completed 

a piping requirement for 700 feet of Type 316 Extra 

Low Carbon, columbium-bearing stainless for a large 
petrochemical plant, which is typical of the job 

metal mold centrifugally cast pipe is doing today under 
a patented manufacturing process with rigid 

Quality Control. 


U.S. Pipe is headquarters for metal mold centrifugally 
cast alloy and stainless steel pressure pipe over 
a wide range of special and standard analyses — in 


large or small quantities. 


Write and outline your refining problems. 
We may be able to help. 


Note these exacting specifications on 
316 Cb ELC Stainless Steel Pipe demanded by-one 


of nation's leading oil companies: 


Material Requirements: Pipe shall conform to ASTM 


Specification A-362-52T. 


Chemical Analysis: Modified AlIsI Type 316 Ch (ELC), with 


one percent spread on chrome and nickel. 


Finish: Each pipe to be turned, bored and faced to surface finish 
of 125 micro inch or better. O.D. tolerance plus 1/16” minus 0”; 
1.D. tolerance plus 0° minus 1/32", 

Mechanical Tésts: Tensile Tests—2 tests required on each pipe 


after heat treatment; one at room temperature, one at 700° F. 
Inspection Requirements; 
1. Etching test on sections cut from each end of pipe. 


2. Radiographic Inspection — Required complete circumferential 
coverage of at least an 8" wide section at each end of each pipe 
in accordance with ASTM Specification E71-52. 


3. Fluid Penetrant — Entire O.D. and LD, surface each piece. 


Heat Treatment: Heat for 4 hours at 2100° F.—2150° F., water 
quench, follow by 5 hours at 1500° F,—1600° F, Cool in still air. 


Hydrostatic Test: Each length tested to stress of either 90% 
of the minimum cold yield strength or a maximum pressure of 


6800 psi - whichever is lower. 


UPPER: Hydrostatic test rig used 
to qualify each length of pipe. 


LOWER: Turned and bored stainless pipe is dimensionally 
accurate and furnished with superior 1.D. surfaces. 








UNITED STATES PIPE & FOUNDRY CO. 


Ste wand jibes Liinimn 6 


+4) 


BURLINGTON, NEW JERSEY 





SALES OFFICES: LOS ANGELES, SAN FRANCISCO, CHICAGO, ST. LOUIS, COLUMBUS, DETROIT, PITTSBURGH, HARTFORD, BURLINGTON 
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in Oklahoma City. He succeeds L. R. 
Roberts who retired after nearly 28 years 
with Jones & Laughlin Supply Division 

In the West Texas district, Glen 
Whiteker has been appointed assistant dis- 
trict sales manager to supervise the west- 
ern section of the district out of Odessa, 
Texas, and H, H. Ray, assistant district 
sales manager based in Abilene, Texas, 
has been assigned specifically in charge of 
the eastern section, F. L. MeFarland, 
Midland, Texas, is district sales manager 
of the West Texas district 


U. S. Rubber Company has appointed 
Bernhard Larsen rubber-chemicals and 
synthetic-rubber technical representative 
for the Naugatuck Chemical division, He 
replaces E. H. Nahm, who retired after 29 
years of service 

For the past year Mr. Larsen has been 
a rubber chemicals and synthetic rubber 
technical service representative for Nauga- 
tuck Chemical in Akron, He joined the 
company’s Research and Development de- 
partment in 1950, and in 1955 was as- 
signed to Akron. He had previously been 
in development and production posts for 
three other rubber companies 

Nahm joined Naugatuck Chemical in 
1927 and was immediately assigned to the 
Akron area to sell rubber chemicals. He 
was previously with the R & H Chemical 
Company, and prior to that he was fac- 
tory manager for Ideal Tire and Rubber 
Company. 


Air Products, Inc., has been appointed 
sole agent in the U. S. for the products 


of International Electrolytic Plant Com- 
pany, Ltd., of Sandyc volt, Chester, Eng- 
land. Air Products will market and service 
the British concern’s electrolytic cells and 
related equipment. 


Union Asbestos & Rubber Com- 
pany has named William H. Fehrs as 
manager of sales for its Hand Brake divi- 
sion, Fehrs, who is a vice president and 
secretary of the company, had been assist- 
ant director of sales. 

He joined the company in 1928 after 
nine years in the Mechanical Engineering 
department of Union Pacific Railroad. 

Two years later, he was made assistant 
to the vice president of the company’s 
Automotive division, subsequently becom- 
ing the division’s sales manager. 

Later, he served as plant manager of 
the Cicero factory, and, in 1944, was 
made assistant to the president in charge 
of railroad sales, a position he held for 
four years when he became vice president 
in charge of railroad sales. He was elected 
secretary in 1955. 


U. S. Steel Corporation will have to 
expand its capacity by an average of 
one million tons a year for the next ten 
years, Board Chairman Roger M. Blough 
reported at the corporation's annual meet- 
ing of stockholders. 

“Before we can even talk about ex- 
pansion, however, we must first arrange 
to keep our present facilities intact,” 
Blough declared. ‘“‘We must replace those 
that wear out and modernize those that 
become obsolete, And this, today, is our 
most difficult problem. This is where infla- 
tion has hurt us the most.” 

Because present depreciation law per- 





LITHIUM METAL AND ALLOYS 
LITHIUM HYDRIDE 

LITHIUM HYDROXIDE 

LITHIUM CARBONATE 

LITHIUM CHLORIDE - BRINE - etc, 





Maywood 


MAYWOOD CHEMICAL WORKS 
MAYWOOD, NEW JERSEY 


Pioneers in Lithium 
Since 1901 


ESTABLISHED 1895 
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mits an enterprise to 
original cost of facilities 
cost of replacing them-—Blough urged “a 
prompt and realistic revision” by Con- 
gress of depreciation statutes. He asserted 
that such a revision “is already long over- 
due.” 


recover only the 
not the inflated 


Roots-Connersville Blower, one of 
the Dresser Industries, is establishing a 
sales office in Pittsburgh. Heading up the 
new office will be Edward N. Bonnett, who 
will be responsible for the Pittsburgh ter- 
ritory which includes western Pennsyl- 
vania and the northern part of West Vir- 
ginia, 


American Cyanamid Company has 
Frederick J. Edwards as assistant adver- 
tising manager of its Industrial Chemicals 
division, He also will serve as advertising 
manager of the company’s Paper Chemi- 
cals department and the Refinery Chemi- 
cals department. He formerly was a staff 
executive of the American Association of 
Advertising Agencies. 


The Fluor Corporation, Ltd., has ap- 
pointed supervisors of advertising, public 
relations and employee relations. 

William R. Walker, former public re- 
lations representative, was named public 
relations supervisor. 

Walter E. Terry was appointed super- 
visor of advertising and Robert L. Wheeler 
became supervisor of employee relations. 

J. D. DeMarais will become supervisor 
of employee relations at Fluor’s Mid Con- 
tinent division in Houston. 

Supervision of Fluor Products Company 
advertising remains under E. B. Dewey. 

Jack McKay, manager of advertising 
and sales promotion, is leaving the com- 
pany. 


Babcock & Wilcox Company has 
started production at a new nuclear-facil- 
ities plant near Lynchburg, Va. 

The plant is the first major facility in 
the nation erected entirely at private ex- 
pense to manufacture and test nuclear 
fuel elements and related products for 
peacetime use, 

The new plant is divided into two 
spheres of activity—a nuclear fuel ele- 
ment fabrication unit, and an experimental 
unit where reactor core components will 
be studied and tested. 

The fabrication building, covering 32,- 
000 square feet, has complete metal cast- 
ing, rolling, welding and machining 
equipment to turn out flat-plate type fuel 
elements. 


Elliott Company has made two promo- 
tions in its Crocker-Wheeler motor divi- 
sion. Philip Scarola has been named sales 
manager, and Charles R. Steen, manager 
of engineering. 

Scarola, who was formerly manager of 
D-C application engineering, joined the 
company in 1942 as a field service engi- 
neer. From 1948 to 1954, he was a sales 
engineer in the Pittsburgh District Office. 

Steen joined Elliott Company in 1954 
as manager of D-C engineering after many 
years of association with the electric motor 
industry. 


Worthington Corporation has made 
several promotions in the Engineering de- 
partment. 

E. C. Schmachtenberg, formerly assist- 
ant to the manager of engineering and 
chief engineer, compressors, has been 
named assistant to the manager of engi- 
neering. Hunt Davis, formerly chief en- 
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gineer, compressor development, has been 
appointed to succeed Schmachtenberg 

1 A, Macaluso, previously assistant 
manager, research and development, has 
been named assistant chief engineer, com- 
pressors. W. F. Donovan, formerly group 
supervisor in research and development, 1s 
appointed as his successor. 


General Electric Company has a 
$23-million expansion and modernization 
program scheduled, covering the next five 
years, in its Medium Steam Turbine, 
Generator and Gear department 


Rhodia, Inc., has appointed Klenzade 
Products Company, Beloit, Wisc., as sales 
and service representative for its industrial 
reodorants in the central states. Klenzade 
specializes in pollution-control chemicals 
for many industrial operations 


J. F. Pritchard and Company of 
California has appointed A. Gonzalez- 
Flores as its sales representative in Mexico 

Gonzalez-Flores’ experience includes 
working with refined sugar manufacturer 
and with Celanese Mexicana, S. A. He 
has been engaged in technical sales, de- 
velopment and enginecring since 1951, 
specializing in vegetable oils, fats, soap and 
glycerine 


The Foxboro Company has appointed 
six new application engineers to sales- 
promotion posts at its home office in Fox- 
boro, Mass. 

Heading activities of the Chemical In- 
dustries Sales division is V. A. Pardo, 
transferring from Foxboro’s Philadelphia 
branch office where he worked closely 
with leading chemical processors on in- 
strumentation problems. 

Also moved to the chemical group is 
J. M. Petrillo who has served in the Com- 
pany’s Metals Industries division since 
1949. Replacing Petrillo is R, C. Tamm, 
formerly a design engineer with Wicks 
Boiler Company and Boston Woven Hose 
& Rubber Company. 

Appointed manager of the Refinery In- 
dustries Sales division is E. N. Hayes who 
moves to his new assignment from Hous- 
ton where he served as a Foxboro sales 
engineer. Hayes formerly was associated 
with Phillips Petroleum Company as a 
refinery process engineer 

New members of the Company, C. R. 
Fleming and J. W. Peirce, have been as- 
signed to the Power and Metals Industries 
Sales divisions, respectively. 


Hercules Powder Company is mark- 
ing its 25th year of research and develop- 
ment at the central research laboratories 
near Wilmington, Del. 

The research center today employs ap- 
proximately 750 men and women. Most of 
the staff are specialists and technicians, 
and almost 300 of them professional scien- 
tists and engineers. In 1931, there were 
125 employes, most of whom were trans- 
ferred from Hercules’ laboratories at Ken- 
vil, N. J., established in 1915. 

The company’s expenditures for research 
at the time of opening of the experiment 
station were about $450,000 annually, At 
the present time, the rate is almost $8 
million annually for the Hercules research 
program, 

(More Suppliers, Page 300) 
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SUSPENSION CLEANER 
For hard scale in straight tubes 

direct drive cleaner using shaft 
and drill heads. Air or electric 
motor driven. Motor supported 
by overhead pipe 


600 SERIES CLEANERS 
For smail curved or straight 
tubes. Air or steam driven 
motors. Can be equipped with 
brushes or scraper head. 


ELLIOTT 
JIFFY GUN 


JIFFY GUN BOOSTER 
Combines water and air pressure 
for extra power and speed, recom 
mended where water pressure is 
low, or scale deposit is heavy 


JIFFY GUN BRUSHES AND PLUGS 


Spiral-wound nylon brushes with rubber bumpers 
are favorites for small tube cleaning. Rubber plugs 
can also be used. Brushes and plugs available in 
required sizes 


For descriptive bulletins, write Elliott Company, Lagonda Division, Springfield, Ohio. 


~ ELLIOTT Company fi 
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HELP WANTED 














DESIGN ENGINEERS 
DESIGN DRAFTSMEN 


If you are interested in: 
HIGHEST EARNINGS 
OVERTIME WORK 
PERMANENT EMPLOYMENT 
ADVANCEMENT 
OPPORTUNITIES 
Petroleum Refiner New Classified Rates IDEAL WORKING CONDITIONS 
RATES: Regular Classified (undisplayed) set in this size type: 12 cents per word. Minimum CONnE OTE », Aas 
charge, $3. Blind box address in our care counts six words Replies forwarded without charge ace 
Bituation wanted ads, 6 cents per word. Display ads, set in suitably larger type with ruled MANY OTHER BENEFITS 
border, $12 per column inch; situations wanted display ads, $6 per column inch. Ten percent . , 
discount for two or more insertions of same copy in consecutive issues, All Classified ads payable ease be Sure to conta 
in advance, Copy deadline: 25th of month preceding date of issue, Send copy and checks to 


Classified Advertising, Petroleum Kefiner, P. 0. Box 2608, Houston, Texa : ARTHUR G. McKEE & co. 

« x rm * x x 4 we + - . © we + x With Engineering Offices in 

CLEVELAND, OHIO and 
UNION, NEW JERSEY 

FOR SALE HELP WANTED se : 7 

Mcivee is a 60-year-old Engineering and 


Construction firm doing business on a 
world-wide basis 


Plant We have interesting, well-paying posi 
t 


New Equipment pany 
Seniibsiiitine Canes || Enapecters DESIGNERS & ENGINEERS 


‘om Graduate engineers with minimum 5 years’ ipi Pressure Vessels 
One (1) new fractionating tower, 6/0 | “ . é re i » Ka ment Specs. 
I.D, x 86” overall height x 1%” plate experience in design or inspection of Structural ‘tural 
Thirty-four (34) bubbie trays, ten (10) petroleum processing plants and equip- Electrical Mee hanical 
18” - 300% manways, Str relieved | ment. Major part of experience must have 
and built in accordance with API been in inspection work entailing general 
ASME Code for 350 PSI working pres knowledge of all facilities. Develop in- DESIGN DRAFTSMEN 
9 Pp | 
sure, Located Wichita, Kansas spection methods, supervise and conduct AND DRAFTSMEN 
inspections and edvice operations on qualified in 

Rock Island Oil & codes ond cavt limitations in @ =| || PIPING STRUCTURAL 
Refining Co., Inc. ’ major oil installation located in Saudi CONCRS aren ‘HITECT or, ‘i AL 
321 West Douglas Avenue Arabia. 


j ~ Refinery, Chemical, Blast Furnace, Steel 
Wichita, Kansas pate | Sisto’, = Pain ae Ee and ‘Binterina Piant, Industrial or Of 
include your telephone number. fice Building design or drafting experi- 


- ence desirable but not necessary. 
Recruiting Supervisor, Box 91 , 
expanding McKee organization 


snostor GLASSES : ARABIAN AMERICAN | || with three engineering, aivistons, ite: 


finery Metal and Industrial, offers 
HG lil OIL COMPANY | mans intere sting opportunities in these 

MACGHIFY! 505 PARK AVENUE highly-paid fields, 

7 Investigate the opportunities McKee 

REssURE GASKETS NEW YORK 22, NEW YORK 


can offer you. Please see or contact 






































All sizes to fit your gages EDWARD A. KOLNER 
ERNST WATER COLUMN & GAGE CO. 


Send for Catalog LIVINGSTON, N. J. ARTHUR G. McKEE & CO. 
PROCESS ENGINEER es Shane snes 
WANTED TO BUY “Experienced Engineers for process de- Clovelans 1. Onie, 70wer § 


sign with well established manufacturer, 
Mid-continent area. Challenging work 
®PRTROLEUM REFINER Magazine back with excellent opportunity for advance- 
issues (also forerunner: Refiner) Wanted to ment, All replies will be kept in strictest INDUSTRIAL SALESMAN—ENGINEER 
buy for cash. P. R. Ashley, 27 EB, 21 St., New confidence.” Box 231-R, PETROLEUM | | Small century-old specialty contracting 
York City (10), New York REFINER, Houston, Texas, , with offices in NYC desires high- 
sna sales engineer to sell contract ap 
and services to established clien 
il, chemical and engineering in- 

HELP WANTED ‘ ‘ Salary commensurate with ability 
PETROLEUM REFINING SPECIALIST together with commission arrangement 
Average ale of our item $20,000 each. 
‘osition open in refinery technology Engineering graduate required. Emphasis 


‘ ion which carries out fuel evalua on sales. Some travel essential, Occasional 
ry studies, and other tech job organization and supervision on the 
lee service projects for petroleum site during busy periods. Excellent possi 
refiners. Required BS or MS degree in bilities to expand small profitable operation 
Jeveral graduate engineers with mini chemical engineering and 2 to 5 years for right man, Send complete resume in 
mum 6 years’ experience supervising of engineering experience in refinery cluding required compensation to Box No 
maintenance engineering functions in oll operations —cracking, reforming, light {2-R, Petroleum Refiner. All replies held 

refining or producing facilities, power ends, blending, economic analysis, Post in strict confidence 
: tion offers opportunity for individual 

plants heavy industrial installations 

expre ion and responsibility and con 
manufacturing planta, or related opera tact with persons in outside companies ® Independent refiner in Mid-Continent area 
tions, To establish technical supervision Ideal location tn suburban Detroit of has opening for Assistant Plant Superinten 
procedures, maintenance operations and 












































fer wide choice of living conditions dent. Prefer graduate engineer with minimum 
schedule routine and special work for of 65 years experience in the operation of 
Send resume of qualifications to i t 
major oll producing and refining opera acuum and atmospheric distillation equip 
tion with all supporting facilities; te es yd en Research ment, Box 16-R, RETROLEUM REFINER 
housing, feeding, recreation, et« 1400 Weat Elaht Mile R 1 Houston, Texas 
Ferndale 20, Detroit, 
Michigan 


Attention: Personnel Manager GENERAL MANAGER 








Salary commensurate with background 
and experience Write giving full par 
tleulars regarding personal history and 
work experlence Please include tele 
phone number 





urge Oil Refinery. Requires minimum 
five years oil experience in an execu 
| e capacity. Leadership qualities, Cost 
Recruiting Supervisor, Bow 65 PROCESS ENGINEERS conscious. Flexible thinker. Engineering 
Upper Midwest Refinery has openings degree. Age 35-50. Our fee paid. Salary 
ARABIAN AMERICAN for Chemical Engineers with up to Five | commensurate with ability and experi- 
ears experience in process engineering, | ence 
OIL COMPANY economics or operational engineering | : = 
Please include complete resume of QUINBY 
experience — —_ hw iry expected 7 > r oN ¥y ICE 
505 PARK AVENUE and references STS SERVES 
INTERNATIONAL REFINERIES, INC. 406 Bankers Mortgage Bldg. 
NEW YORK 22, NEW YORK Personnel Department | 708 Main Street, Houston, Texas 
Box No. 8, Wrenshall, Minnesota 
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HELP WANTED 


HELP WANTED 





PROCESS DESIGN ENGINEERS 


Permanent responsible positions with opportunity for high calibre 
men in Engineering Department of large Gulf Coast chemical manu 
facturing plant. Applicants should have the following qualifications: 


1. B.S. or advanced degree in chemical engineering. 

2. Minimum of three years experience in process design calcula 
tions, pilot plant operations or production trouble shooting 
preferably in organic plants. 

Interest in detailed calculations and mechanical-chemical inte1 
pretation into practical designs. 

. Interest in chemical engineering as a profession 

5. Ability to work with others in a team. 


Positions are in Process Design Section for work on new plants and 
additions to existing plants. Work includes translation of pilot plant 
processes into full scale plant design, design calculations on distilla 
tion, heat transfer, mass transfer, fluid flow, and associated work 
necessary to prepare flow sheets (no drafting). Processes are both 
organic and inorganic. Some field data and production equipment 
performance evaluation involved. Small electronic computer to be 
available in this work. Assignments will allow for full recognition of 
individual's ability, with commensurate salary. 


Replies held in strictest confidence, all will be answered, Please send 
complete resume, including education, experience, and salary expected 


to Mr. D. M. Duguid, Technical Employment Manager. 
Texas Division 
THE DOW CHEMICAL COMPANY 


Freeport, Texas 





We have the following open 
ings in our growing Engineering 
and Maintenance organization, 
with excellent long range oppor 
tunities for qualified men 

DESIGN ENGINEER 
Machinery and equipment design 
INSPECTION ENGINEER 
Establish and supervise 
preventive maintenance program 
DRAFTSMAN 
Piping and/or structural 

Above with 3 to 7 years’ ex 
perience in Refinery or Process 
Chemical Plant, 


JUNIOR ENGINEER 
Prefer B.S.M.E. with some 
metallurgical training, 
experience or interest 
Please send resume and salary 
requirement to Industrial Rela 

tions Department Head 
GRACE CHEMICAL COMPANY 


Division of W. R. Grace & Co 
P. O. Box 4906 Memphi Tenn 














HELP WANTED 
e | 
En ineer ®LUBOIL PLANT Wanted second hand in 
good condition with Vacuum Dest olvent 
Extraction, MEK Dewaxing, Continuous Treat 
ing nd Karrel Filling Intake Capacity 1000 


Ch. E. and M. E. | [WOM REFINDR, Howie tea reo 
FACILITIES SPECIALIST 





Silicones 


are Booming! 


Free to 
es ie PETROLEUM REFINER 


have an immediate 


need for an outstand Subscribers 


ing Engineer with at 


least 5 years experi- 





Write for free booklet on prepa- 
ence in process design 
ration of articles ior PeTRoLEUM 
and facilities planning. 


Position of Facilitics Reriner, the technical press 
Specialist will involve generally, as well as papers for 


design and layout of technical meetings 
the silicone plant of . 
the future. Can be ex Use Reader's Service green cards 
cellent opportunity for | in the back of this issue. Write 


advancement to Mana on the card “Free Author’s Book- 
ger or Consultant. High let,’ fill in name, address and 
starting salary. . . : 
mail. No charge, no obligation. 
Please send 








ENGINEER 


Petroleum Refining 
Processing Plant 
Experience 


but very highly regarded «and long 
hed manvtacturing plant in small 
Lake Erie making special fabri 

i for the Petro 

jradvate me 

Department Head 

and promote the 

knowledge of the 

' importance 

pr tunity of 


notified of ti 1dvert 
Reply Box 234-R, 
PETROLEUM REFINER, 
HOUSTON, TEXAS 














BOX 236-R, 


Petroleum Refiner, 


Houston, Texas 





Use 
THE READER'S SERVICE CARD 


For Information Concerning 
New Equipment and Manufac- 
turers’ Literature. 
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Suppliers... 


Emsco Manufacturing Company 
has Jack BE. Human as part of its sales 
force. He will devote his time to the sale 
of swivel joints as well as joining in the 
sales effort of the company’s Structural 
and Galvanizing departments. Before join- 
ing Emsco, he was with Associated Piping 
and Equipment Company for five years. 


BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stamps ond counts lug 
cover pails, Output of 15 pails per 
minute. Write for details en installa- 
tion to meet your requirements. 


BARRETT 


Wanufacturing Co. 


P, ©. Box 8096, Houst Texas 


Since 1915 


CONCRETE 


SAND AND CEMENT 
Placed by Air 


We have the equipment, personnel 
and experience to complete any 
and all GUNITE work regardless 
of size or location. 


Send for specifications and bulletins 








GUNITE CONCRETE & CONST. CO. 


1301 WOODSWETHER RD., KANSAS CITY 5, MO 
2016 WEST WALNUT, CHICAGO | ILLINOIS 
1206 HOUSTON, HOUSTON 9 TEXAS 
1545 LINDELL BLYVD,, ST. LOL 1 MO 


yvkee and TwinCities Denver New 


REFRACTORY HAYDITE 


Makes Higher 
Heat Resistant Concrete 


Haydite compeamee used with Lumnite cement 
produces refractory concrete suitable for sus- 
tained temperatures up to 1800-2000° F., 
which mokes it excellent for tubulor heaters, 
ducts, flues, stacks and catalytic crackers, 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong, it has excellent insulating 
Frogerese and withstands pressures of up to 
130 nds per square inch. Write today for 
free folder and complete information about 
Carter-Waters Refractory Haydite, 

We sell direct to you. 








2440 Pennway Phone GRand 1-2570 


300 


Fisher Governor Company has ap- 
pointed J. G. Chilcoat and Company, a 
Pittsburgh concern, as its exclusive sales 
representative for western Pennsylvania 
and West Virginia. 

The new sales office is headed by Jess 
G. Chilcoat, who has been associated with 
Fisher Governor Company both in field 
offices and at the Marshalltown plant 
more than ten years. 8S. W. Prince, R. G. 
Read and Bob Neville, all formerly with 
the W. A. Stoeltzing Company, Pittsburgh, 
will be associated with Chilcoat as sales 
engineers 


The Dow Chemical Company will 
build a new administration center at its 
plant in Midland, Mich. The center in its 
final form will be a group of three build- 
ings in an area almost a half-mile long and 
a quarter-mile wide, containing headquar- 
ters for the entire company 

Ihe plan calls for construction of the 
first three units of the center as soon as 
plans have been finalized and bids taken 

Ihe unit to be built first is the Chemi- 
cal Sales and Technical Service building, 
which is expected to be completed late in 
1957. This unit will be substantially larger 
than the present company Administration 
building, The latter now provides office 
space for more than 1000 employes 

Ihe next units to be built are an Execu- 
tive Office building, which will be the 
heart of the center, and a Plastics building. 

The Executive Office building will house 
the company officers, staff departments, 
general services, and cafeteria, The Plastics 
building will be headquarters for the plas- 
tics management and staff, Plastic Sales, 
Coatings Technical Service, Plastics Tech- 
nical Service, and related groups, 

The Chemical Sales and Technical Serv- 
ice building will house the General Chemi- 
cals management; the Organic, Inorganic, 
Dowicide, Alkali, Solvents and Agricultural 
Chemicals sales departments; the Tech- 
nical Service and Development depart- 
ment, including sections of it now quar- 
tered in Bay City; the company’s Traffic 
department; and related service groups 


Air Reduction Company, after 26 
years at the same New York address, has 
moved into the new Socony Mobil build- 
ing. The company’s address will be 150 
East 42nd Street, New York 17. It will 
occupy the third and fourth floors of the 
skyscraper which is the world’s largest 
fully air-conditioned building. 


ALCO Products, Inc., has made three 
new assignments in the Personnel depart- 
ment at its Dunkirk, N. Y., plant 

Under the reorganization, Henry Gdula 
will be plant personnel manager; Robert 
Webster will assume community relations 
responsibilities, and Kenneth C. Brimmer 
will be supervisor of employment and 
placement practices. 


American Meter Company, Inc., 
has named Robert R. Troyer as assistant 
to the advertising manager 


U. S. Steel Corporation has ap- 
pointed Jay R. Stewart as controller of 
its U. S. Steel Products division 

He began his business career with Weir- 
ton Steel Company in 1931 and joined 
U. S. Steel in 1943 as a member of the 
audit staff of Carnegie-Illinois Steel Cor- 
poration. 

A year later he advanced to assistant 
works auditor at Homestead Works, Mun- 
hall, Pa, and in 1951, was appointed 


For more data on advertised products, use Readers’ Service Cards, last page. 


works auditor at Duquesne Works, Du- 
quesne, Pa, In 1953, he returned to Home- 
stead as works auditor at the pioneer U. S 
Steel plant, the position he held prior to 
his present appointment 
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WAX PRESS FILTER BLANKETS 


@ Made only of first grade hy- 
draulic press 12/0 duck 

@ Fabricated to your specifications 

@ Priced to save you money 

© Cupraammonium treated 


Write today for the Schotco story 


SCHOTT BROS. CO. INC. 
WEST SALEM, OHIO 











STEEL PIPE 
and TUBING 


@® CARBON MOLY 
@ CHROME MOLY 
@ STAINLESS 
@ HASTELLOY 
@ CARBON 
ALL SPECIFICATIONS - ANY SIZE 


Write for Stock List 
Send us your surplus lists 


MIDCONTINENT TUBE SERVICE, Inc. 


2308 Oakton St., Evanston, Ill., Davis 8-4030 




















PNEUMATICALLY 





PLACED concrete ano rerractonies 
SUSPENDED | » inst 
WALLS 
ARCHES 


FOR PRESSURF 


@ INSULATION 

@ FIREPROOFING 

@ STACKS, BREECHINGS. 

@ REFRACTORY TURN AROUNDS. 
@ CONCRETE AND STEEL 





SANDBLASTING 
Ld cai @ ENCASEMENT FOR PIPE LINES 
@ CONCRETE RESTORATION 
Write for estimates on your prepesed project. 


GEO. P. REINTJES CO. 





2517 JEFFERSON ST 
NEW YORK « 


KANSAS CITY 41, MO 
HOUSTON «+ PITTSBURGH 





use these 


READERS’ SERVICE CARDS* 


for more information 
Rawder’ Service Card 
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* see inside back cover 
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Prolong the Life of Vessel Liners 
by Armoring them with... 


Hexteel is an armor and retainer for cast 
able refractory monolithiclinings used for 
KLEMP cat crackers, reactors, regenerators, frac 


tionators, beaters, strippers, risers, stacks, 
cyclones, ducts, breeching, furnaces and 
tanks 


T Floorsteel is an armor and retainer for 
monolithic liners applicable to small diam 
eters for pipe limings heads, plenum 


chambers, sumps, stacks and furnaces 

















Hexteel and Floorsteel carbon or stainless steel armors and retainers prolong the life of vessel 


liners by resisting abrasion and corrosion. Our engineering department is prepared to design 


your total lining requirements. Whatever the destination, we will 





deliver your Hextee!l or 
Floorsteel world-wide in record time! 


for your FREE 


copy of “Serving 
the Oil Industry 
for Over 


KLEMP METAL GRATING CORPORATION PR 
6601 South Melvina Avenue, Chicage 38, Il! 
- Gentiemen 
4d Lae POE mat) 1 Kindly send me literature describing Hextee! and 
Floorste »plication in @ petroleum ane 
——<—_ aa 6601 South Melvine Avenue i.e iac ia acacia 
ea Chicago 38, Illinois 


Nome 


| Adavess 
PS Swe 


y Phone 
~*~ 


Save time and dollars on 


PLANT OPERATION AND UPKEEP =. @@] 1 Sl dod a: 


Get quick answers to job problems—train yourself in the methods 

that lead to good plant maintenance and operation—-with this 

clear, practical, fact-packed manual, ANTI-SEIZE THREAD ‘COMPOUND 
Boilers, engines, turbines, pumps, compressors, and similar 

equipment are covered. A wide range of practical material is : a i ° 

provided, on such jobs as setting valves, charging Freon com- Stops Seizing & Galling 

pressors, overhauling bearings, and timing and setting diesel 

valves. The 1539 illustrations show step-by-step procedures 


’, Ws; Mu 
making it one of the most easily understood references ever | on Hi-Temp Threads 


published 
*fineries and chemical plants world-wide 
Instruments such as the reflectoscope for detecting cracks Z Refine he f 
use Korpr-Kote on high temperature 
repair shop methods—kinks and short-cut ideas and pointers 
sae . thread and gasket surfaces, flange bolts, 
and many other similar helps are explained and pictured, for 
; studs, and threaded connections of all 
every power plant man who wants to make his work easier or ( , lak ilic lead 
build up his knowledge and earning power. types. Combines copper flake, metallic leac 


and graphite. Forms a tenacious armored 
PLANT OPERATORS’ MANUAL coating preventing metal to metal contact 
| , Permanently effective. Speeds dismantling 
By STEVE ELONKA —. time and assures re-use of connections 
Associate Editor, Power Hundreds of Anti-Seize uses. See Com 
‘ posite Catalog for details or write for free 
Now engineers, firemen, oilers, mechanics, and other power- | Jet-Lube Catalog 
service men Can save time and trouble on their jobs—at the same 
time produce steadier and more efficient performance from the 
equipment in their charge, \ SOLD THRU ~ 
In this book scores of jobs, both routine and special, are \ Sane 
. ? 4 \ EVERYWHERE 
covered. You are given OR WRITE 
Ideas that you can put to work at once to improve operation; DIRECT 
Methods, pointers, and cautions that make 
effective; 
New ways of doing many shop jobs that have improved results 
in other plants; 
A wealth of practical helps, ranging all the way from how to 
start a diesel engine, or preparing boilers for inspection, to wind- 
ing springs, or remedying leather belting troubles 


3093 WN. California St 
Send orders to 


GULF PUBLISHING COMPANY Surbent, Colitornie 


P. O. Box 2608 * Houston, Texas 


292 pages, 6% x 9%, $5.00 


Packed in 6 fi. oz. tubes or bulk containers 


maintenance more 
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What's New in Equipment... 





... and Manufacturers Literature 


Automatic Switches A new 16- 
page factual brochure in color 
Consider in the Selection of Automat 
Transfer Switches” (Publication 596 
simplifies specification of this equipment 


“Pactors to 


The features required for adequate de- 
sign are listed—-then information is given 
on why these features are essential. Fac 
tors considered include: 

1, Capacity to withstand inrush currents 


) 


Continuous duty rating 

4, Ability to transfer load rapidly 

+. High thermal capacity 

5. The need for 

maintenance 

Additional information includes “Sele« 
tion of Type,” “How to Specify the Switch 
Capacity,” “Calculating Line Currents” 
and “A Suggested Specification for Auto 
matic Transfer Switches Automat 
Switch Company. 


casy inspection and 


Circle Item El on the Card. 


i 


AFTERCOOLER 


Dehumidifiers 
ber of dehumidification questions are given 
in this information Bulletin 496. Also 
shown is equipment used in removing ¢€x- 
from the air and instruments 
humidity. Control of com- 
fort conditions and prevention of 
mold, mildew and corrosion are 


Answers to a num- 


cess moisture 

for measuring 
rust, 
ce scribed 
Abbeon Supply Company 


Circle Item E2 on the Card. 


Explosion-Proof Switches... Micro 
explosion-proof switches are designed for 
use as limits, safeties and interlocks in 
explosive atmospheres. Underwriters Lab- 
oratories list these switches as suitable for 
hazardous locations of Class I, Group C 
and D and Class II, Group E, F, and G. 
Applications and details of construction are 
included in Catalog 83a. Micro Switch, 
Minneapolis-Honeywell Regulator Com- 
pany 

Circle Item E3 on the Card. 


HEF 


1/8: 
4 





pom WATER 


PISTON INLET PORTS 


New compressor available in 750 to 2500 HP range. 


No External Mechanical Drive 
Required for New Turbocharger 


Turbocharger Compressor... A 
new gas-engine compressor, known as the 
SUTC 
the 750 to 2500 horsepower range 
is the only 
engine compressor 


available in 
his 
two-cycle spark-ignition gas 
that with a 
completely independent exhaust gas-driven 
turbocharger 
Operating at 
sion 


Turbo-Uniflo, is now 


operates 


relatively high 
ratio, this unit has smooth 
characteristics, This is due to ‘the 
timing arrangement, engine cuonfig- 
uration, and design of manifold 
ing. The new results in quieter 
operation, low fuel and lube oil consump 


compfes- 
co:mnbus 
tion 
basi 
exhaust 
design 


302 


and low BMEP 
load, A 
residual gases in the 
results in high 
ratio 


tion, rated 


absence of 


96.1 psi at 
speed and complet 
combustion chamber 


turbocharging-scavenge 


The new 
pipeline 
gasoline 


designed for 
service: in natural 
operations 
re-cycling and 
stabilization of gases; for refrigeration sys 
tems; and for use in the 
industry where 
the use of natural gas 
Worthington Corporation 


Circle Item E4 on the Card. 


compressor 18 
transmission 
plants; for 
vapor 


refinery 
such as recovery, 
petrochemical 


various processes requir 


under pressure 


PETROLEUM 


Plastic Insulated Motors... A new 
line of “Linc-Weld” motors are available 
in standard sizes from | to 40 horsepower 
They are said to be the first in this size 
range with extruded plastic insulation 

field tests, has 
demonstrated exces ptional resistance to 
chemical 


The plastic, in extensive 


humidity, abrasive dust, 
lint, and oil vapors. In applications that 
formerly required a totally-enclosed fran 

this motor has performed much longer 
than the one it replaced. In addition to 
chemical protection, the insulation pro 
vides thermal protection “Hot spots,” con 
fined inside areas of motors that do not 
receive ventilation, are eliminated. The 
plastic provides a medium for conducting 
the heat uniformly away from every wire 


action, 


built in the 
frame and torque design B 
with NEMA specifications 


tric Company 


These motors are open type 
They comply 


Lint oln Elec 


Circle Item E5 on the Card. 


Linear Amplifier 
scribes features of a new 
linear amplifier. The new instrument, des 
RLI-1, was developed to meet 
the need for a high gain linear amplifies 
with excellent overload characteristics 


Bulletin 71 ce 


non-overloading 
ignated the 
Ihe voltage pulses obtained from almost 


all nuclear 
SOT 


radiation detectors necessitate 
measure of amplification to make 
large enough in amplitude to be 
Where pulse height analysis is to 
be performed, it is necessary that the 
amplifier be able to introduce a minimum 
of distortion into the 
shape of the output pulse, 
be linear 


them 
usable 


relative size and 


that is, :t must 


also 
unaffected by 
numbers of signals 
many times the amplitude which would be 
necessary to drive the amplifier to full out 
put Thus, the 
ove rloading 


Under many circumstances, it is 
essential that the signals be 


the presence of large 


amplifier must be non- 

The new linear amplifier has a gain of 
8,000 and a pulse rise time of 0 
seconds 


5 micro 
Output noise is less than 1 volt 
peak-to-peak when the amplifier is operat- 
ing at maximum gain settings. In addition 
to good linearity (better than | percent 


REFINER ‘ol 





From the extreme cold of handling 
liquid oxygen, to the punishing heat 
of catalytic cracking and hydrocar- 
bon reforming, Wedgeplug Non- 
Lubricated Plug Valves made of 
Special-Alloy Steel have an out- 
- standing record of satisfactory per- 
formance . . . Adapted for remote 
control through use of electric, air 
motor or air cylinder operator. 


Write for Wedgeplug Catalog No. 55-1-W 
WEDGEPLUG VALVE COMPANY, INC. 


NEW ORLEANS 25, LA. 
An Affiliate of 


STOCKHAM VALVES @& Fittincs '%— 


GENERAL OFFICES AND PLANT * BIRMINGHAM 2, ALA. 


-300° F.—” 
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New Equipment... 


BUILT TO THE 
| and high signal output level (to 120 volts), 
REQUIREMENTS | the amplifier has excellent overload char- 


acteristics. When subjected to a one micro- 


second input signal whose amplitude is 
OF 100 times that necessary to drive the 
amplifier to full output, no ringing double 


pulsing or baseline shift is observed 
I racerlab, Inc 


Circle Item E6 on the Card. 


ECM 


TOTALLY OIL IMMERSED 
50,000 KVA 

interrupting capacity 
MOTOR STARTERS 

have many advantages 


*, 
he 


Electrolytic Hygrometer Bulletin 
$84 describes an electrolytic hygrometer 
capable of measuring one part of water in 
a million parts of air. The new hygrometer 
is based on a du Pont design. It auto 
matically and continuously measures water 
content of very low ranges in gas samples 
Contactor and Relay Panel are an important factor in many applica 
bolted together for raising as a 
unit above the oil. No leads or 
bolts to disconnect. Shown is Cat, 
These starters 


, om “eon No. 2645A Lifting Mechanism, 
are designed specifically for Division lable ot it ‘ 
2, semi-hazardous locations. They a, ae 
are low in first cost and are easy to 
service when inspection or mainte- 
nance are necessary. They require 
little floor space. 


High interrupting capacity is inher- 


tions for controlling corrosion, product 
purity and process efficiency. An extensive 
evaluation program of the many potential 
applications for this hygrometer is now 
underway. Beckman Instruments, Inc 


Circle Item E7 on the Card. 


The Dew Point Story rhe terms 
“dew point, relative humidity, and satura- 
tion point,” are explained in non-technical 


ent .. » 50,000 KVA and no power 
fuses required. The well-known Type 
ZHS Magnetic Contactor has been 
certified for this rating. It is of heavy- 
duty construction to assure trouble- 
free operation. 

Before buying 2300-5000 volt motor 
starters, investigate EC&M Type 
ZHS Starters? They provide economy 
in installation, operation and mainte- 
nance, and are available in a range 
of horsepower sizes. 


Write for Bulletin 1062-20. 


Looking down into starter showing 
anti-syphoan lead construction from 
contactor, control transformer and 
everload relay panel to conduit 
connection box with threaded covu- 


plings. Starter with oil disconnect 
switch shown in views above. 


esse FiaM 





THE ELECTRIC CONTROLLER & MFG, CO. 


Division of Square D Company 
4498 LEE ROAD + CLEVELAND 28, OHIO 


For more data on advertised products, use Readers’ Service Cards, last page. 





language in this six-page reprint booklet 

Written by P. M. Hankison, president 
of the company, the booklet describes the 
workings of a typical plant compressed air 
system and offers an analogy to explain 
such terms as dew point, etc. The booklet 
also explains how moisture vapor in com 
pressed air may be eliminated through 
dew point. Hankison Corporation 


Circle Item E8 on the Card. 


Metallic Bellows Pump 
metering pump for pressures to 2500 psi 
and flow rates as low as 5 cc per hour is 
described in Bulletin 300, Actual pumping 
clement is a metallic bellows—hermatically 
sealed. Hydraulic fluid expands bellows to 
give positive displacement of fluid 

There is no contact of chemical fluid 
with any frictional moving parts in the 


Improved 


PETROLEUM REFINER 





New Equipment... 


reagent head. All components of the liquid 
end are of corrosion resistant alloy. The 
entire reagent head may be removed and 
replaced with another self-contained spare 


assembly. There is no stuffing box or | 


packing. This feature reduces maintenance | 


and leakage. Hills-McCanna Company. 


Circle Item E9 on the Card. | 


Grooved Pipe Couplings... Now 
accepted for listing by Underwriters Labo 
ratorics, Inc., these couplings for grooved 
pipe are available in seven sizes from 
inches through 8 inches 

Savings up to 50 percent are claimed 
for installations on tank baiteries, tanks, 


manifolds and related equipment. With | 


“Gruvajoint” couplings, flanging, thread- 


ing or welding are unnecessary, Nor are | 


chain tongs or pipe wrenches needed 
“Rolagrip” couplings are available for 
plain end pipe. Gustin-Bacon Manufac- 
turing Company 


Circle Item E.10 on the Card. | 


Mesh Mist Eliminator . . . A new type 
of wire mesh entrainment separator, knit- 
ted from Monel nickel-copper alloy wire 
for use in corrosive environments has been 
developed. The wires are repositioned by 
a herring-bone fold to expose greater area 
for impingement, The improved mesh is 
said to be more economical in drying 
gaseous streams and more efficient in pre- 
venting valuable or troublesome products 
from going up the stack. 

Monel wire eliminators have been found 
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Now Handle 


Safety for an aircraft test facility at Pratt & Whitney 
Aircraft Plant, using BS&B Model DV Rupture Discs. 


Ba  @ i t 
LS ewe ont Pe } : is a 


us 
; 


hn BB Oe tah 


Don “Tougher” Applications With 


The New Model DV Rupture Disc... 


FEATURES OF THE MODEL DV DISC 


Y Unrestricted, Instantaneous Opening 
In Sizes 1” Through 36”. 


VY Greater Safety — Operates Closer To 
Disc Rupture Pressure. 

Y Minimizes Metal Creep Due To 
Elevated Temperatures And Pressures. 

Pressure Ratings: 5 Ibs. To Several 
Hundred Pounds. 


VY Temperature Ranges: Sub-Zero To 
900° F. 


USE BSaB SAFETY HEADS! 


Utilize Our Research Facilities In Selecting Model 
DV Discs For “Tough” Applications. 


High 
Temperature 


Alternating 
Pressure and 
Vacuum 

e Cycling 


» Corrosive 
Service 


. . ( 
LACK, SIVALLS & \,,_ 


RYSON,INC. 


Safety Head Division, Dept. 2-F6 
7500 East 12th Street Kansas City 26, Missourl 


For more data on advertised products, wse Readers’ Service Cords, last page 





very durable in caustic soda evaporators 
and when exposed to hydrogen sulfide in 
refinery gases below 500F. Eliminators 
made of Monel alloy wire have been used 


im a variety otf equipment in chemical 
plants and petroleum refineries where 
droplets of sulfuric acid may be entrained 


il é he new separator units have one-half to 
a types 0 one-third the pressure drop of the older 


type, and purge themselves more readily 


structural steel, Metal Textile Corporation 
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wire, pipe, fasteners . . 


Ge Nowery J. Smith Company can give our rusty friend’s 
iron tuxedo a tough zinc coating to seal out corrosion even 
while dragon-slaying or maiden-rescuing! Whether your 
galvanizing job is routine—or singular as a suit of armor— 
call the Nowery J. Smith Co., UNderwood 9-1425, for the 


best in hot-dip galvanizing service. 4 y/ 
one of the SMITH tn ys Ss | 
"4 + | 


COMPANY 


"Ut 1 Southeast Hempstead Hwy. at Eureka Underpass Phone UN 9-1425) Drum Upender 


HOUSTON, TEXAS | needed to upend loaded oil or chemical 


drums using the newly developed Morse 


Less muscle is 





- drum upender No. 32. The new drum up 
a FRE GLA NCE g ives ender has a 40-inch handle, offset 35 de 


grees for maximum efficiency in raising 


K drums from horizontal to vertical. A 1% 
TEST Cc inch hook provides adequate clearance 
the for the largest chime. A 2¥2-inch x 8- 
, inch toe plate spreads lifting pressure over 
2 P A T a large area to prevent drum damage 
Ri his new tool, engineered for manually 


upending heavy drums with a minimum 
= 


of effort speeds production, makes drum 
handling a fast, one-man operation. It 
cuts lost manhours due to personne] in 


aiid a pee Li ~ juries while handling heavy drums. Strong 
, a a £ and durable, the tool is designed to give 
(My «) we ne long, economical service. Morse Manufac 


turing Co 


CLAYTON MARK &@ Circle Item E12 on the Card. 


Corrosion Prevention ... A new 


< 
oO ae ¥ | i ¢ 20-page technical data booklet entitled 


Sodium Nitrite for Rust and Corrosion 


as | ¢ oO we %, | Prevention is available from Solvay Prox 
f The booklet 


ess Division includes an in 
j Bi mrs 59 selecte » : 
@ To speed-up the checking of Orifice Hole Sizes | dexe . we aphy . 59 selected ah sew al 
, , y 
the extending tab (an integral part of the Orifice j articles dealing with  nggrneae inhibitine 
Plate) is permanently stamped with hole size for and prevention methods, proc edure and 
quick and easy reading materials, Solvay Process Division, Allied 
Chemical & Dye Corporation 
@ Plates are positioned to maintain correct alignment SIZES ’ oe } or 
he O » Make ag.ve - Circle Item E13 on the Card. 
of the Orifice Hole 14" THRU 3 


@ 18-8 Stainless Steel Plate and double jacketed Asbestos 
Gaskets held firmly in a solid steel groove facilitate tight All CLAYTON MARK Union Gas Chromatography \ new 
ening and guard against blowing of gaskets and resultant 
trouble. These Unions, recommended for flow control on 
all services up to 3000 pounds C.W.P., are forged of Car 
bon or Stainless Steel in Screwed and Socket-Weld types 


Products, plus a complete line instrument for gas and \ apor phase 
of FORGED STEEL and ALLOY chromatography is described in Kromo 
FITTINGS are available at Tog Booklet 83. Using the principle of 

your local supply store elution with either liquid partition or solid 

MAIL THIS COUPON TODAY! absorbents, the Kromo-Tog Model K-2 

PLEASE SEND US COMPLETE INFORMATION ON THE TABBED ORIFICE UNION provides the analyst with a complete and 

a ; accurate breakdown of many different gas 

and liquid mixtures with a clear cut 
resolution of all components. Because it is 


CLAYTON MARK & COMPANY ¢ 1900 Dempster Street « Evanston, Illinois extremely fast and easy to use, analyses 


heretofore requiring complex equipment 





ADDRESS.____. City ZONE STATE 
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TYPE 2500—proportional pilot 
for ton liquid level control 
applications. 


TYPE 2500T — Level-Tro! pilot 
used as pneumatic level trans- 
mitter. 





TYPE 2500C —pilot with level 
indicator. Indicator available 
on all style Level-Trol pilots. 


P 
ase As 

The w Je var ; leh pilots available TYPE 2500 — 2516 

# mounting on the Level-T rol gives dvyal Level-Trol pilot 

eden evidence of the Level-Trol's consisting of Type 

yap 2500 for remote level 

ability to handle practically any liquid incication or recording 

level, interface level, or specific gravity and Type 2516 con 

troller with pr oportion- 


control or indication problem. 
ol and reset response. 


FISHER GOVERNOR COMPANY 
MARSHALLTOWN, IOWA ss WOODSTOCK, ONTARIO 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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POSEY 


_ LARGE 0.D. 


PIPE 


For Specialized Uses 
In Oil Refineries 


ina series of ALUMICOAT APPLICATIONS 








CARBON STEEL 
STAINLESS STEEL 
NICKEL CLAD 


PROCESS STAINLESS CLAD 


MONEL CLAD 


PROTECTS | WROUGHT IRON 
REFINERY | Posey has the experience as well as the facilities 


tor fabricating almost any type of pipe from 
EQUIPMENT 20” diameter and larger. You can trust Posey to 
meet your most rigid specifications ... with 
special attention to budget and delivery 


requirements. Write for complete information 
without obligation. 





More and more refineries are dis 
covering the advantages of the new 
ALUMICOAT Process! ALUMICOAT Fabricated in accordance with ASTM 
offers a lirm resistance against cor- Specifications, Class A252-46 

rosive media—especially sulphur 
compounds —and extreme temper 


atures! 


In the ALUMICOAT Process, refinery 


parts are dipped in molten alum 





inum to produce a metallurgical 
iron-aluminum bond at the interface 
and a surface overlay of pure alum 
inum. At temperatures exceeding 
the melting point of aluminum, the 
aluminum on the surface diffuses 
This diffused coating, together with 
the iron-aluminum bond, provides a 


refractory material that gives steel 


maximum protection against high j ELEVATED TANKS + DIGESTERS 

HORIZONTAL TANKS + STACKS 
STEEL PLATE FABRICATION 

The Alumicoat Process can solve DREDGE PIPE AND ACCESSORIES 


your corrosion and oxidation prob- 


lems. Send for full details today! POSEY IRON WORKS, INC. 
ARTHUR TICKLE ENGINEERING WORKS, INC. Steel Plate Division - Lancaster, Pa. 


New York Office: Graybar Building 
26 Delevan Street MAin 5-4200 Brooklyn, N. Y. Established 1910 
Y)| 
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temperature scaling. 




















New Equipment... 


and taking hours to complete have been 
reduced to everyday laboratory routine. 

The new instrument accommodates two 
columns for maximum flexibility and econ- 
omy in use. Two identical or different 
samples may be in work at the same time, 
or one column may be conditioned and 
charged for reuse while the other column 
is analyzing. The columns may contain 
different adsorbents and be operated at 
different temperatures. Burrell Corpora- 
tion 


Circle Item E14 on the Card. | 


Spray Lubrication . . . Graphite lubri- 
cation for both metallic and non-metallic 
surfaces is now available in this 6-ounce 
spray container. Instant drying, there is 
no surface build-up or drippage when ap- 
plied. Oxidation, corrosion, and friction of 
moving parts are reduced and _ sticking 
prevented. The effective temperature range 
is from —100 F to 800 F. American Resin 
Corporation 

Circle Item E15 on the Card. 

















BUNA N RUBBER DAPHRAGHS 














Quick-Dump Valves .. . A new linc 
of flow control valves, said to incorporate 
a basic improvement in design, is described 
in this brochure. These valves are intended 


for use in original equipment as well as | 


numerous applications in industry that re- 
quire either manual or automatic valving 
of air, water, oil or freon 

The “Quick-Dump” line utilizes a single 
basic valve body which may be used either 
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Verli-Line 


BOOSTER PUMPS 


Layne & Bowler’s half-a-century of experience in 
the design, engineering and manufacturing of 
vertical pumps, and the know-how of General 


Electric in the electric motor field are now joined 


to produce the most advanced Submersible 
Booster Pumps made. Sizes from 5 to 125 H.P. 


For invisible, noiseless operation! 
For safety —to people and equipment! 


For dependability in any weather! 
For maximum use of minimum space! 


For maintenance-free performance, 
without adjustment or lubrication! 


ihe (| | ils 18 
VW : 


* 


Some pumping 
directly 
typical into 


applications distribution 


mains 


fre ; sump 
protection §& i: | > operation 


cooling 
tower 
service 


4 


Send today for new bulletin containing description of pump and 
motor features, material specifications, selection tables and appli 
cation data. Ask for bulletin T-66 


Verti-Line Pumps are the exclusive products of 
LAYNE & BOWLER PUMP COMPANY 


general offices and main plant 
2943 VAIL AVENUE « LOS ANGELES 22, CALIFORNIA 


For more data on advertised products, use Readers’ Service Cards, last page 
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Important applications for nondestructive tests ore those that deter- 
mine acceptability of materials for specific corrosion-resistant or weld- 
ing characteristics. Sulphur printing, illustrated here, is one of the 
control inspections used by A. ©. Smith, The test is designed to deter- 
mine the amount and segregation of sulphur present in forgings. This 


inspection evaluates the forging for welding. 
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Still another method of flaw detection used by A. O. Smith Ultrasonic testing linspection utilizing high-speed sound 
is the magnetic particle test. Magnetic particle tests are waves) is another method A. O. Smith uses for quality con- 
ideal for detecting surface and sub-surface faults in ferrous trol of heavy sections. The picture shows an additional 
materials. In this picture, technicians are shown inspecting application of ultrasonic testing — operator is determining 
the welds on a pressure vessel. wall thickness of 167,000-ib. vessel. 


Nondestructive inspection is one more reason for the dependability 
of A. 0. Smith vessels, exchangers and other process equipment. 


Illustrated here are just a few of the nondestructive testing 
processes by which A. O. Smith maintains the quality of its 
products. Of course, there are many other tests, too — both 
nondestructive and destructive — all designed to help create 
equipment that will excel in your operations. 

A. O. Smith was one of the members of the original commit- 
tee that first established radiographic inspection techniques 
and standards. Also, we have used magnetic particle testing 
since 1934... ultrasonic testing procedures since 1945. 





Through research .,.@ better way 


OSmith 


PROCESS EQUIPMENT DIVISION 
HEAT EXCHANGERS + PRESSURE VESSELS 


Milwaukee 1, Wisconsin 





International Division: Milwaukee 1, Wisconsin 
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New Equipment... 





normally open or normally closed, depend- 
ing upon port connections. To this stand- 
ardized valve body may be added a variety 
of simple devices for triggering the valve 
action. Seven models are currently avail- 
able—solenoid, cam-operated, palm _ but- 
ton, finger-tip, foot-operated and two types 
with hand lever 

In this new valve, the manufacturer ex- 


’ 
plains, the opening, closing and holding 
action are effected by the pressure of the 
air or liquid. Because the valving action 
works with the pressure instead of against 
it, it is claimed that all performance 
characteristics are enhanced, Valve action 
is triggered by a light touch. Shut-off is 
sure and positive, Cycling is ultra-rapid 
Construction of the valve is simple 
There are no internal packings, springs, or 
pistons, no sliding of metal-to-metal con 
tacts, Wear is said to be reduced to a 
minimum and service life is greatly pro 
longed. The valve body is machined from 
solid bar steel with corrosive resistant 
finish and is equipped with “Buna-N” rub- 
ber diaphragms, Valve is adapted for ap- 
plications up to 125 psi and under tem- 
perature variations from 10 to 225 F 
The solenoid operated valve has several 
unique features. A momentary electric im 
pulse triggers this valve to open or closed 
positions, No current is required to “hold”’ 


since there is no prolonged flow of current 
Danger of overheating the coil is said to 
be eliminated, and solenoid life is length 
ened, Humphrey Products, General Gas 
Light Company 


Circle Item E.16 on the Card. 


TES 


SAMPLE CA 
Taleh 2 Malek, me Otte MEtelh 4-1-3 


“HIGH -TEMP’ 
THREAD PROBLEMS! 


Prove it to your own satisfaction that C-5 ENDS 
STUD SEIZING AND GALLING EVEN AT 1800° F 


ers, pumps an 


Leading petroleum processors are now using 
C-5 for flange bolts, studs, and all other thread- 
ed surfaces on reactors, cat crackers, auto- 
claves, menting exchangers, catalytic reform- 

dd valves, etc., and other applica- 


Fin-Fan Exchangers .. . An informa- 
tive 24-page bulletin describing the latest 
developments in air-cooled heat exchang- 
ers has just been published. 

Bulletin 2400 fully describes the design 
details, construction, distinctive features 
and applications of the Griscom- Russell 
air cooled unit known as the G-R fin-fan 
exchanger. Also included are specifications, 
sketches of available arrangements, and 
descriptions of mechanical equipment and 
control apparatus for various service re- 
quirements. Griscom-Russel Company. 
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V-Belts . A new bulletin describing 
Worthington-Goodyear V-belts is now 
available. Featured are steel cable belts 
which have the highest horsepower rating 
of any standard section V-belt. They are 
especially adaptable for drives requiring 
extra strength and heavy continuous serv- 
ice. High tensile airplane type steel cables 
carry the load. Worthington Corporation 


Circle Item E18 on the Card. 


insulation —Insulations and refractories 
for general industrial applications are de- 
scribed in new 20-page catalog. This is a 
factual type catalog organized for quick 
reference work. It provides information on 
the composition, physical and thermal 
properties and sizes of the various prod- 
ucts, It lists outstanding benefits which the 
products. provide both at the time of in- 
stallation and in service. It covers mate- 
rials for the efficient control of tempera- 
tures from 400 F below zero to 3000 F 
above, Johns-Manville 
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Time Switch ... A new general purpose 
time switch, featuring greater reliability at 
less cost than its predecessor, has been 
developed. Suitable for indoor and outdoor 
use, the new heavy duty TSA-40 (replac- 
ing the T27) will turn electric currents on 
or off at any time of day. It can be used 
to control all types of street, sign, store 
and flood lighting, capacitor switches, heat- 
ing, air conditioning and refrigeration 
equipment, irrigation and pump devices, 
and many other types of apparatus where 
precise time control is necessary 

An Gutstanding feature of the new 
switch is the unique shearing action of 
the contacts which are forced to slide 
against each other as they open and close 
This prevents welding and keeps contacts 
clean under heavy overload conditions 
Unit construction of the terminal block 
and contacts eliminates internal wiring 
which helps prevent hot spots and burn- 
outs 

Its 4-watt motor, with permanent sili- 
cone-grease lubricant sealed in, operates 
from 50 F to 150 F, making the timer 
adaptable for use under almost any cli- 
matic conditions, The sealed-in lubricant 
makes it possible to stock the switch for 
extended periods without danger of the 
motor becoming inoperative 
Electric Company. 


General 
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Pipe and Tubing Stresses... Engi- 
neers associated with the design of equip- 
ment involving the use of tubing at 
elevated temperatures and pressures will 
be interested in a new technical data 
folder numbered TDC-154A., 

This folder gives the maximum allow- 
able stress values for ferrous pipe and 





PRESSURE VESSELS 
PETRO-CHEMICAL PLANTS 


You can use the wide experience of St. 
Mary Iron Works when you build pressure 
vessels. Our thoroughly experienced staff of 





































































tions where temperatures are up to 1800° F. 

Fel-Pro's exclusive C-5 colloidal copper 
formula ‘‘copper-plates”’ metal... gives maxi- 
mum cushioning and protection to 1800° F. 
without breakdown. 

C-5 prevents galvanic action—eliminates 
pitting even where dissimilar metals are joined 
.+.protects all threaded surfaces, insuring 
their repeated re-use! 


Write today for your raes Test Sam- 
ple can. Felt Products Mfg. Co., 1646 
Carroll Ave,., Chicago 7, Il 


“HIGH-TEMP” 


V Prevents Stud Breakage 

V Ends Stainless *Pitting” 

Vv Reduces Torque 

V Speeds Disassembly 1287 


ANTI-SEIZE THREAD COMPOUND 
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designers, engineers and fabricators will 
furnish the equipment you need. Consult us 
before you start new construction. 


ST. MARY IRON WORKS 


Steel Fabricators for Half a Century 
FRANKLIN, LOUISIANA 








FOR 
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~ Move than 200,000,000.000 GALLONS 


OF GASOLINE KEPT GUM-FREE WITH 
UOP *5 INHIBITOR 


Any way you figure it, that’s a lot of 
gasoline . . . convincing proof that the 
petroleum industry has approved and 
demanded UOP #5 Inhibitor. 


Obviously, there are good, sound reasons 
for this preference. UOP #5 has demon- 
strated unexcelled inhibitor potency and 
versatility. It is the product you can 
depend on for the really tough stability jobs. 





UOP #5 is economical. For any given 
stability requirement you can’t beat #5 ona 
cents (or fraction thereof) per barrel basis. 
Remember, five molecules of UOP #5 will 
protect 1,000,000 molecules of gasoline. 


UOP Inhibitor #5 was introduced by 
Universal during World War II and the 
techniques of applying it have been 
effectively developed over the years. This 





experience is offered to refiners, and our 
on-the-spot representative will be glad to 
assist in its application to your products. 
Just write us. 





PRODUCTS DEPARTMENT 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 
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REPRESENTATIVES: 


New Equipment... 





Included are the values ; 
temperatures for a comple te range of seam 
less and welded carbon, alloy and stainless 
tubing steels 

included are the 
connection with the 
in calculating the maximum 
Babcock & Wilcox 
Circle Item E21 on the Card. 





Hotter Plug A new 
electrode is the latest development for this 
unique radial cathode spark plug 
by 25 percent, this electrode shoots a full 
cire le of 


a hotter, stronger spark 
of contact also insures a permanently fixed 
gap which 
sands of 


remains constant 
ar miles 


mum energy from lean 


back pressure 


and means longer 
parts. The radial 
baffle against 
and protects the 
oil mixtures, Self-cleaning, 
new plug is said to be unaffected 
splash or 

Preset 


years of 


water 

the factory for 
cars, these plugs need no adjust 
installation, They 
checking or cleaning 


Kap loss occurs 


Circle Item I 


to a flashpoint 
instead of the single 
ing on conventional plugs 


combustion 











Spencer ChemicalCompany, 
Vicksburg, Mississippi, 
employs two GHH 


centrifugal gas 


circulators (Maulwurf-type 
in their ammonia synthesis. 
These units have 

operated without 


trouble since 
February, 1954 





Small Control Valve . A new 


small flow, air-operated control valve is 


now available for use in research labora- 
tories, pilot plants and other industries 
that require corrosion resistant valves, Fur 





nished with a springless motor in and 
% inch sizes, the overall height of the 
valve is only 6 inches. Bodies can be fui 
nished screwed or flanged in these mate- 
rials: cast iron, stainless steel, rubber lined, 
wlass lined, Hastelloy ‘‘¢ and many other 
materials 

These valves are said to be ideal for 
use in controlling very high vacuum. Top 
mounted valve positioners can be supplied 
for throttling control. Uniflow Valve Cor 
poration 
Circle Item E23 on the Card. 


ie, 





GHH H.P. Centrifugal Gas Circulators, 


Maulwurf-type 


New Compressor A new enginee! 
ing catalog, Bulletin F-80, describing the 
newest type FMP compressor is available 
on request. The new reciprocating com 
pressor is built for field pick-up service 
gas boosting, air drilling and general in 

dustrial use 
It is available with either single or 
twin frames, with single or multi-stage 
compressor cylinders. Ratings are up to 
600 horsepower as belt-driven or com- 
pletely packaged unit. Cooper-Bessemer 

Corporation. 
Circle Item E24 on the Card. 


Steel Floor Armor The uses of steel 
floor armor to prolong the life of floors 
are described in an illustrated booklet 
This new brochure shows both the appli 
cation and installation of Hexsteel heavy 
duty floor armor and Floorsteel flexible 
type floor armor through a number of 
simplified illustrations and engineering 
data. Hexsteel is a steel surface armor de 
igned to take the brunt of rolling loads 
and to increase the life of industrial floors, 
ramps, dox ks and aisles Floorstee] 6 a 
flexible floor armor used for armoring 
irregular surfaces, Included in this report 
are complete detailed specifications for 
both types of floor armor and instructions 
for determining the size armor which 
should be used for each specit installa 
tion. Klemp Metal Grating Corporation. 
Circle Item E25 on the Card. 





Fire Equipment Various generally 
accepted methods of fire detection, fire 
prevention, fire control and fire extinguish- 
ment are covered in an illustrated bulle 
tin entitled “Engineered Special Hazard 


Fire Protection This booklet includes 
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STERKRADE AKTIENGESELLSCHAFT - STERKRADE WORKS - GERMANY 


THE FORAM CORPORATION 
15 MOORE STREET, NEW YORK 4, N.Y. Telephone: Whitehall 3-8241 
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WwW COOLING TOWER 
Eliminates Highway Fogging Problem 


rT 


: 
: 


Careful Custom-Engineered Design 
eliminates driving hazard 

on one of Southern California's 
main traffic arteries 


HE Municipal Light and Power Department of 
ye City of Pasadena, California, faced a seri- 
ous problem in locating cooling towers within 25 
feet of the Arroyo Seco Freeway at their Broadway 
Steam Plant. 

Although the vapors from a cooling tower con- 
tain nothing but pure water and do not pollute the 
atmosphere, “fogging” of the Freeway could not 
be tolerated as a driving hazard. 

The Foster Wheeler eight-cell cooling tower 
shown above, installed in 1954, has successfully 
met this challenge. Freedom from “fogging” of the 








Freeway was achieved by proper drift-eliminator 
design, correctly engineered exit vapor velocities, 
and the use of moderately high fan stacks extend- 
ing 12 ft. above the fan deck and 55 ft. above the 
basin curb. 

Complete satisfaction with this initial FW Cool- 
ing Tower has now been proved by the City’s 
recent re-order of a duplicate FW Tower to be 
located down the property line adjacent to the 
Freeway. 


THIS NEW BULLETIN describes the new Foster Wheeler 
induced-draft, counter-flow cooling tower — every 
detail designed for long-range 

dependability and economy. 

Send for your copy today. Foster 

Wheeler Corporation, 165 Broad 

way, New York 6, N.Y. 


FOSTER WHEELER 


NEW YORK © LONDON e¢@ PARIS @ ST. CATHARINES, ONT. 
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2 al . Pepee B&W pioneered the development of pressure 
In the fabrication of special combination reactor : : 
‘ vessel welding. Here an experienced hand welder 

and heat exchanger, thousands of feet of tubing . . 

, ; : is working on alloy header protection plates. 
had to be precisely wound into a helix to form a 
boffle. The seam of the helix was completely 
welded inside and out. 








> 


taecsuring peep sight coils, which 
are located in manway of main drum. 
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4» The precision bending of tubing to form this pan- 
cake coil required unusual shop skills. 


4 Manufacture of the header protection coil involved 
many special techniques in bending and welding 


BaW’'s Engineering and Manufacturing Skills 
Produce Something New and Different In 


PRESSURE VESSELS... 


Designing and manufacturing the equipment 
for a special combination reactor and heat ex- 
changer for a petro-chemical plant required 
something unusual in the way of engineering 
and manufacturing skills. B&W design and 
manufacturing engineers contributed mater- 
ially to the solution of these problems through 
their techniques, skills and depth of experience 
accumulated in producing thousands of pres- 
sure vessels, boilers, refractories, burners and 
tubing, of all types and for virtually every 
application. 


The design and fabrication of this complex unit 
is but one example of how B&W blends engi- 
neering skills and unexcelled facilities —back- 
ing both with continuing research in many 
areas. Because B&W has long been meeting the 
special requirements of modern chemical, pe- 
troleum and steam generating operations, you 
will receive the ultimate in engineering and 
experienced craftsmanship when you bring 
your process equipment problems to BAW 
The Babcock & Wilcox Company, Process 
Equipment Department, Barberton, Ohio. 


BABCOCK 
\ &£WILCOXM ee 


DIVISION 


For more data on advertised products, use Readers’ Service Cords, last page 





Now you get 
Double-action cleaning 
on 


fast, clean =) —Double-trouble jobs 


. . with 
pipe or conduit OAKITE 


cutting . . . - COMPOUND No. 85 


eftficiency-balanced 


. ) ‘ Those tough soils built 
k up on refinery equipment 


are doubly toughto clean 
Heavy-Duty 


- a solvent is needed for 


Pipe Cutter 


It’s a tool that knows its 
business, that comes to your 
hands like an old friend. It 
rolls easily through any pipe 
or conduit, scarcely a trace 
of burr. Strongly built, guar- 
anteed not to warp or break, 
always tracks perfectly. Thin- 
blade or heavy-duty cutter 
wheels (special wheels for 
stainless or cast iron). For 
pipe or conduit cutting that’s 
a satisfaction, buy RIDID’s 
at your Supply House. 


7 models for se’ 
to 6" pipe and conduit 


RizalIb 
4-WHEEL 


for easy cutting 
in tight places 


PT ELL kk 





removing carbon depos 
its, and then an acidic 
cleaner for iron oxides 
and sulphides. 


Now, with new Oakite 
Compound No. 85, you 
can do both jobs at the 
Same time — remove Car 
bon and iron oxides and 
sulphides in a_ single 
cleaning operation on 
absorbers, debutanizers, 
de-ethanizers, feed stock 
preheaters, heat exchang 
ers, stabilizers. O.C. 85 
gives you these extra 


advantages: 

@ Fast soil penetration 
® Does not attack steel 
® Long-lasting solutions 
@ Rinses freely 

® Safer than raw acids 


Ask your local Oakite 
Technical Service Repre- 
sentative to show you 
how Oakite Compound 
No. 85 can save you con 
siderable off-stream time. 
Or write for Bulletin 
F3751 to Oakite Products, 
Inc., 48 Rector Street, 
New York 6, N.Y. 


( 
_— ~~) 
p SCTENSS 7 
a tend 


Cable Address: Oakite 


For more data on advertised products, use Readers’ Service Cords, last page. PETROLEUM REFINER 





New Equipment... 


research, engineering, contracting, produc . 
tion, installation and inspection of special 
hazard fire control systems Automat 
Sprinkler Corporation of America 

Circle Item E26 on the Card. 


Vibration-Proof Flow Alarm 
The first flow alarm to combine low 
with vibration-proof operation has just 
been developed. Known as the F & P Rat 
two snap-action electrical 
contacts, hermetically sealed in a _ glass 
tube, which are drawn together to set off 
the larm by float 
extension rod 

The switch can be 
mounting frame either above or below the 
magnet in the float extension rod to give 
a signal for either high or low limits of 
flow If placed above the will 
set off the alarm when 
causes the magnet to 
determined position. If 
magnet, it sets off the 
flow falls below the desired rate or 
entirely. One switch can be 
below the magnet to high 
Multiple alarms may be 
incorporated for special applications 

The Ratolarm will replace the mercury 
switch and inductance coil types formerly 
used on F & P instruments for flow alarm 
appli ations. Unlike the 
it is insensitive to vibration and can not 
give false 


cost 


olarm, it uses 


passage of a magnet 


positioned in the 


magnet, it 
increasing flow 

rise to a pre 
placed below the 
alarm when the 
fails 
set above and 
another give 


and low alarms 


mercury switch, 
alarms 

One of the most important applications 
for the flow alarm is in water or oil cool- 
ing lines for machines, It 
connected to a light or buzzer or both, o1 


large may be 


may be used to start a pump, ¢ lose a valve ’ 


shut down the system, or perform othe 


on-off control functions. Fischer & Porter 
Company 


Circle Item E27 on the Card. 


Variable Area Flowmeters Re 

cently introduced 1700 series, variable area 
Flowrator 
16-page 


described in a 
1700 


meters are 
T he 


feature 


new 


catalog series is said 


to combine many and proven 
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principles of previous F & P Flowmeters 
plus added strength, 
and versatility 

The detail the 
models types of tubes 
and floats, predictable performance chara 


corrosion-resistance, 
catalog describes in 
available, various 
construction features and 
equipment. Fischer & Porter Com 

Circle Item E28 on the Card. 


teristics, acces 
sory 


pany 


New Industrial Liquids Pump .. . 
A completely new pump, 
to be the first from the 
conventional type of centrifugal pump, ha 
announced by Ingersoll-Rand Com 


said 


centrifugal 
real departure 


been 
pany 

Classed as a Paper Stock and Industrial 
Liquids Pump, it features a diverging type 
impeller which enables the pump to handle 
high 


and gases Phi 


liquids containing concentrations ol 


solids, air new pump is a 


horizontal, single-stage built in sizes 
from 4 to 12 inches, with capacities from 
200 to 7000 gpm and heads from 5 to 225 
fect. Ingersoll Rand ( ompany 

Circle Item E29 on the Card 


unit, 


Instrument Air Regulator Black, 
Sivalls & Bryson, Inc. has 
new type 73-26 
Vhe unit 
manded for instrument 


introduced it 
instrument air regulator 
provides close regulation § de 
uir supply in pheu 
matic instrumentation 

The unit includes a micron phenoli 
impegnated cellulose filter. It has a min 
drift from set 


gives instantancous response 


mum pressure point 
to chan es 
flow rate 


The new ree@ulator car be panel 


bracket 


moval 


and service without re 
It is available 
auxiliary pre ure wauwe 
Connection are %4 pipe Maximur 
Maxin ulm Ot 
put pressure is 40 psig. 100 psig is avail 
spring. The body 
alloy with stainle 
internals to 
weight 


mounted 
from the air line 
with or without 
inch 
nput pressure is 100 psig 
ible with a special 
alum num 
and plated teel 
sturdy but light 
Sivalls & Bryson, Inc 

Circle Item E30 on the Card 


ol die case 
provide a 
regulator 


Anhydrides A ne 
F-5280 on 
published 


active 


booklet 
anhydrides has just 
Anhydrides are 
chemical intermediates, Thev are 
fiber 


and odor 


beer 
extremely re 
tertile 


used in the manufacture of 


plastics, pharmaceuticals, flavor 
ants 
This booklet gives sug 


ical properties, spr 


rested 

ifications, tes 
data, and constant 
these 


propionk 


ods, shipping 
mixtures for anhydrides 
anhydride, anhydride, 
anhydride Carbon and 
( hemicals ( ompany 


Circle Item E31 on the Card 


tyr 


Black, 


Nickel Pressure Vessels 
terest to designers is a new 

nical booklet entitled Nicke na 
Nickel Alloys for Pressut Vessel 
interpretive report reveal how ft 
correctly 
used when their properties ire 


loys can be ind eco 

cally 

ind suitable 
The nickel 


nely 


applied 
allowances are mad 
become increa 


illoys have 


important for pressure vessel worl 


is modern industry 


turns to higher pres 


and temperatures These condition 
tend to 
high t 

bility as 
on the need tor safeguarding product 


purity, The International Nickel Cor 
pany Circle Item E32 on the Card 


sures 
proble ms of corrosion 
metal sta 


increase the 


} 


iperature strength, and 


well as placing reater demamn 


| 


Tube Selection Data A 44-pa 


manual to assist engineers in the selection 
tube alloys has been pub 
booklet, No, B discusse 
installation of cor 
denser ind heat tubes, il 
plates for tubesheets, he ids and baffles 
The facts set forth are 


responsible for the 


ol condenser 
lished, This 
the ipplication and 

exchanger 
especially for 
engincers selection ol 
marine, oi refinery and 


plant 


material in the 


stationary steam industri 
Detailed 
stallations is well as 
presented, The American Brass Company 


Circle Item E35 on the Card 


pe wer 
information, based on actual in 


laboratory tests, is 











Vibration Monitor 
multi-channel bratior 
nstantane 


proof 
junted 


onnected 


channel 
the control is then 
norm existing 


enerator nd other 
quipment. The Beta Corporation 


Circle Item £34 on the Card 


laree 


419 
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® This Tower, 203 feet overall, left 
Wyatt’s Houston Plant on six flat cars 
and set a new load record for length 


for the area’s railway facilities. 
The vessel, 13 feet inside diameter, 


weighs 435,000 pounds. 





Plate 983, 
Single 


Plate 984, 
Double 


Plate 813, 
Single 


Plate 889, 
Straight 


Plate 814, 
Double 


MSDonald Master Swing Joint 


The Master Swing Joint represents all the accumulated 
experience and research of the firm that first placed the 
swing joint on the market it is the finest of its kind, 
imple, trouble-proof, unmatched for easy operation 
and durability 


For packing, a single ring ts used, as shown in_ th 
illustration Standard grease gun fittings permit the 
occasional use of a grease gun to assure proper lubrica 
tion and lifetime service Construction of the bra 
ferrule allows convenient use of wrench 


Should it ever be necessary to replace a packing ring 
the operator merely removes two bolts, swings body out 
of alignment, removes the old ring and replace it 
with a new one 


All brass construction. Siz74s 


M{Donald Standard Swing Joints 


Bodies carefully machined on the inside climinating 
usual wear On packing. Packing gland equally 
machined for long life. A bronze friction ring prevent 
packing from resting on shoulders of bronze 

eliminate metallic frictlon on pa 

is fitted with ample imount pecially 
McDonald packing to re ! act 1 ot 


Sizes: Plates &13 
14”, 3 6’. 
and | a4©re | bronze 


Plate 8&9 


a.y. M{£DONALD nrc. co. 


DUBUQUE, IOWA 


Send a card today for 
a catalog of McDonald's 


complete line of o1! equipment 





